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THE FAILURE OF 
“FACT-FINDING” 





Present has asked Congress to grant him 
authority to appoint fact-finding boards to deal 
with nationally important labor disputes. Most citi- 

zens would like to see some reasonable and objective 
solution of the industrial strife that now is disrupting 
reconversion. Unfortunately, the record of the “fact- 
finding” procedure indicates that any claim of impartial- 
ity for this process is a gross misrepresentation. 

The Administration bill would authorize the President 

to appoint such boards in cases certified to him by the 
Secretary of Labor. Each board would report to the 
President “its findings of fact and such recommendations 
concerning the dispute as the board deems appropriate.” 
Its facilities and staff would be provided by the Secre- 
tary of Labor. The bill provides for an interval of not 
more than 30 days known as a waiting or “cooling off” 
period during which it would be “unlawful” (though 
no penalties are specified) for anyone to promote or 
encourage work stoppages. 
Because the Administration did not wait for Congres- 
sional action upon its proposal, but appointed a number 
of fact-finding bodies to deal with current emergency 
eases, we have been afforded at least a partial preview 
of how the procedure may be expected to work out if 
laws establishing it are passed. 

If the reports handed down by the fact-finding panels 
in the General Motors and oil disputes may be regarded 
as representative, it can be stated conclusively that 
Government-appointed “fact-finding” boards will con- 
cern themselves to only a minor degree with the estab- 
lishing of facts. A far greater share of their effort will 
be concerned with the speculative business of forecast- 
ing future output and production efficiency and apprais- 
ing the “ability to pay” of the companies involved. But 
the predominant emphasis will be placed upon framing 
recommendations for settling the disputes in line with 
announced Government wage-price policy. 

In short, the procedure essentially will be one of reg- 
istering with the public a government opinion as to 
how far wages may be raised in the cases at issue with- 
out raising price ceilings. Both the General Motors and 
the Oil Panels stated, in quite explicit terms, that this 
was their conception of the job assigned them. 


“Fact-Finding” in Auto and Oil Disputes 


As the General Motors Panel phrased it: “This board 
subscribes to, and has been guided by, the national 
wage-price policy” — which it summarizes as calling for 
Wage increases to maintain take-home pay at wartime 
levels, to the degree possible without inflationary price 
Tises, 

The Oil Panel was even more forthright in the state- 
ment of what it was supposed to do. “In the judgment 
of the panel,” it declared, “the earnings of the workers 
must be as high as is consistent with both the mainte- 


nance of the stability of the price structure and the 
provision for reasonable returns to the owners of indus- 
try.” In other words, prices and the return to investors 
are to remain fixed, with labor entitled to an ever- 
increasing return up to the limit of what the traffic 
will bear. 

Having thus outlined their respective conceptions of 
the job, each panel proceeded to carry out its mission. 

The Automobile Panel recommended that General 
Motors increase its basic hourly wage rates by 19% 
cents, which amounts to about a 17% per cent increase 
on the company’s average hourly wage of $1.12. The Oil 
Panel recommended an 18 per cent increase in basic 
hourly wage rates, or an additional 21 cents to the 
average wage rate of $1.20. 

The General Motors recommendation was based al- 
most exclusively upon the Panel’s calculation that a 19% 
cent raise would keep weekly take-home pay equal to 
that earned in 1944 when the work-week averaged 45.6 
hours. The calculation turned on an estimate of what 
the effective work-week was likely to be in 1946. 

The Oil Panel’s recommendation appears to have been 
based on a more complex but no more conclusive ac- 
counting. After calculating that the maintenance of July 
1945 take-home pay after 40-hour shifts were restored 
would require a 22 per cent increase in straight-time 
hourly wages, it recommended that an 18 per cent in- 
crease be made. It accounted for 9% per cent of this 
by noting that this was needed to cover cost-of-living 
rises, and explained that the rest was justified by a 
combination of factors including loss of premium over- 
time pay, higher productivity, and settlements already 
negotiated. Since the Panel gave no indication of the 
weight given to these several factors, it may not be 
unfair to assume that the last-named was given pre- 
ponderant importance, since 18 per cent was the increase 
already granted in collective bargaining by Sinclair and 
certain other oil companies. 


Higher Pay Without Higher Prices 


Both panels stated that the pay increases recom- 
mended could be met without raising price ceilings, but 
neither documents its case on this score with very 
conclusive “facts”. 

The Oil Panel confined its observations on this ac- 
count to the statements that only one company in its 
group had pleaded “inability to pay” and that the 
industry was in a generally profitable position during 
1943 and 1944. 

The Automotive Panel stated that, under a number 
of assumptions about the 1946 operations of General 
Motors which it believed to be valid, the Company 
would have higher earnings than it had in 1941, its 
previous record year. It specifically stated that its 
findings in the case were not applicable outside the 















































































































































































































































automobile industry, but it recognized that the General 
Motors settlement would more or less determine the 
settlements of other automotive companies. It stated that 
it had not been able to arrive at a clear conviction as 
to the ability of other auto makers to pay similar wage 
advances, but it dismissed the issue by observing that 
they could expect to operate at full capacity in 1946, and 
that this should provide savings to offset the increased 
wage expenditures. 

From the management point of view, one of the most 
serious limitations in the panels’ procedure was their fail- 
ure to deal with any of the Company claims put forward. In 
ordinary collective bargaining the demands of both sides 
are advanced and concessions in one direction are traded 
for concessions in the other. Here, although the compa- 
nies involved had insisted upon their need for guaran- 
tees against contract violations and wild-cat strikes, and 
for other union concessions, nothing but the wage issue 
was considered by the “fact-finding” bodies. The Gen- 
eral Motors Panel specifically recommended that the 
wage increase of 1914 cents be granted, but that other- 
wise “the status quo prevailing before the strike be 
restored by the reinstatement of the 1945 contract be- 
tween the parties.” Handled thus, fact-finding becomes 
indeed a wholly one-sided exercise. 

Both panels accepted, quite uncritically, the general 
position taken by Government spokesmen that wage 
increases are inflationary only if they are directly trans- 
lated into price advances. It should be obvious that all 
wage increases add to the inflationary pressure, if made 
at a time like the present when consumer purchasing 
power far outstrips the volume of goods and services 
available to satisfy it. 


“Fact-Finding” Dodged in Steel and Rails 


It is ironic, too, that even while the Automotive and 
Oil Panel groups were holding the “government policy” 
line, the President and his Reconversion and Stabiliza- 
tion Directors were busily at work trying to dent it. In 
the steel dispute, although price rises in this industry 
have a particularly sharp inter-industry impact, hear- 
ings by the appointed fact-finding board were deferred 
while negotiations were carried forward by the Presi- 
dent and his advisors under which the industry was 
offered a price increase of approximately $4.00 a ton on 
condition that U.S. Steel and the United Steelworkers 
agree upon a mutually acceptable wage boost. It is hard 
to avoid the cynical conclusion that wage increases 
constitute the major administration policy, and that the 
principle of not translating them into increased prices 
is sacred only in those cases where there can be some 
reasonably plausible showing that wages may be raised 
without price advances. 

Much the same general conclusion — that the “facts” 
are controlling only if they support a substantial wage 
increase — is sustained by the history of the administra- 
tion of the Railway Labor Act of 1926, often cited as a 
glowing example of how “fact-finding” by so-called 
Emergency Boards of Presidential appointees has served 
to prevent strikes on the railroads. It is true that reports 
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of almost all of the 31 Emergency Boards appointed {, 
look into threatened railway strikes in the 20 years 
since the act was passed have provided the basis for , 
settlement of the disputes in question. The fact — a rea} 
fact — remains, that in 1941 and again two years later 
the wage adjustments found appropriate by Emergency 
Boards in major railway labor disputes were revised 
upwards at the White House after the unions involved 
rejected them as unsatisfactory and threatened to strike. 
The second upward revision was made after government 
seizure of the railroads to prevent a national transporta- 
tion tie-up. When the “facts” did not indicate a large 
enough wage increase to satisfy the union and the Ad. 
ministration, the “facts” went out the window. 

It would be irresponsible to deny the importance of 
finding some tenable solution of current disputes that 
threaten to completely disrupt the reconversion process, 
But upon the evidence of experience, “fact-finding” 
boards cannot be expected to operate according to the 
common conception of their function — as agencies de- 
signed to sift out for the public an objective and signifi- 
cant weighing of the facts behind conflicting claims. 


Without Principles Facts Mean Little 


Facts, if they are assembled upon a sufficiently parti- 
san basis, can be made to document almost any case 
one wishes to establish. The major difficulty in mar- 
shalling facts to resolve wage disputes is that there are 
no agreed-upon principles to determine the levels at 
which wages should be set. In the absence of such 
principles, it is inevitable that “fact-finding” boards, 
appointed by the Administration, manned largely by 
those who helped develop and administer Administration 
wage policies, and depending for technical assistance 
upon Administration Departments, will serve merely to 
implement Administration wage policy. 

If Government means to reassert its wartime authority 
to fix wages—an objective specifically disavowed by 
the President and seemingly wanted by no one- it 
should accept the responsibility directly, rather than 
operate to that end through “fact-finding” boards which 
are independent in theory, but which cannot be so 
in fact. 

The failure of the brand of “fact-finding” now urged 
upon Congress by the President is evident. Therefore, 
we must look for a solution along other lines. 

What is needed is for labor and management to agree 
upon the principles that should govern the determina- 
tion of wages under free collective bargaining. When 
such agreement is reached, then and only then, can 
fact-finding become an objective and useful instrument 
for settling wage disputes. 
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Ability to pay is not a yardstick by which wage rates 
should be determined. Labor leaders, if they have the 
national economy in mind, will join management in 
opposition to its use. The reasons why determination 
of wages on a basis of ability to pay is unsound are well 
known: 


1. Labor would demand all the gains accruing from 
technological development and, if it got them, there 
would remain no incentive for management and inves- 
tors. Nor would there be price reductions to stimulate 
increased buying. 


2. With the penalty on efficient management which 
it would constitute, ability to pay would decrease pro- 
gressively and wages would have to go down along with it. 


3. The principle of equal pay for equal work, inherent 
in the free-enterprise system, would disappear. 


4. There would be no uniformity in the wage structure, 
and something akin to economic chaos would be the 
result. 


5. Labor would have to pay a heavy portion of the 
cost of business failures. 


In the American economy the course of real wages 
must be upward, or the national standard of living will 
not advance. But, after all, real wages are the measure 
of output per man-hour of work, or productivity. 

There always has been, and apparently will continue 
to be, an unwritten but very effective economic law 
which limits the proportion of factory productivity that 
may be taken by the workers in the form of wages. For 
many years this portion has averaged 40 percent. (The 
tendency toward change, if any, has been in the direction 
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Wages and Ability to Pay 


of a decrease in this percentage.) A bigger total pro- 
ductivity, therefore, will mean a bigger value represented 
by whatever percentage this economic law permits. 

The record shows that wages have gone up with pro- 
ductivity, and there is no reason to believe that they will 
not continue to do so. In the long run labor will have 
to bargain, and sometimes fight, to get its share of the 
greater productivity. When the productivity is there, 
labor will have a sound case and a sympathetic public. 
It will not be in the position of taking the stand that an 
emergency wage, brought about by war, must be main- 
tained during peacetime, to keep take-home pay the same 
regardless of productivity. Such is the action that has 
put us in our present economic plight. 

The tragedy of this economic plight is that we are 
not getting the one thing we need most—the production 
of civilian goods. The need and the demand continue, 
but the goods are not forthcoming. 

And when we do get back to work—after the strikes 
are settled by the granting of somewhat higher wages— 
our job of lowering production costs will be all the 
harder. 

Yet that is exactly what has to be done. Reductions 
in cost, reflected in lower prices to consumers, is the 
only path by which we are going even to approach the 
millennium of “full employment.” 

The ability to buy enters the picture. And the ability 
to buy (on the part of labor and everyone else) will de- 
pend upon what we produce at costs that will permit its 
distribution by the pricing, or competitive, method— 
and not upon the ability to pay of the individual plant 


or industry. 
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HAT SHOULD A MAN Do to get higher wages? 

Millions of workers have asked that question of 
themselves, of union leaders, and of company ofh- 
cials. Many misleading answers have been given, and 
as a result the question is one of the most trouble- 
some of modern times. 

Largely because they have been misled by wrong 
answers, tens of thousands of wage earners are on 
strike today, and other thousands have been forced 
into idleness. A multitude of men who want higher 
wages are getting no wages at all. 

The effect of the turmoil over wages strikes even 
deeper. Because of strikes, the nation’s recovery has 
been slowed down, the road to full employment 
blocked, and the establishment of higher standards 
of living postponed. 

Of course men can get higher wages by promotion 
and by upgrading. But that is not the kind of wage 
increase that is the burning issue in America today. 
What the average worker wants to know now is how 
to get higher wages in his present job. And the cor- 
rect answer is: 


The only source of higher wages is increased out- 
put per man-hour of work. 

This statement is the key fact which—once under- 
stood by both management and labor—could lead to 
elimination of the basic misunderstandings that bring 
about strikes for higher wages. 


Where Industry Gets Its Income 


In any manufacturing company, and in any year, 
there is only one place wages can come from—i.e., 
the money that the company takes in when it sells 
its products to the public. Let’s look at the sources 
of this income, taking the years 1929 to 1940 for 
specific example. The chart at the top of the next 
column shows these sources. It is based on govern- 
ment figures. 

The largest segment of the circle represents money 
obtained from the sale of products. As its size shows, 
this is the principal source of income. The smaller 
segments show that a little additional income is de- 
rived from investments in other corporations, interest, 
rents, and other small sources. 

The combined income represented by the whole 
circle is the only possible source from which com- 
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From 1929 to 1940 


INCOME 
from interest, rents, 
and other small sources of other corporations 
$21,581,785,000 $5,600,041 ,000 

3.4% 0.9% 


Source: National Industrial Conference Board 


INCOME 
from dividends 











pany expenses including wages can be paid. In other 
words, a company’s total expenses including wages 
must stay within the limits of its income. 


How Industry Spends Its Income 


What happens to this money that industry takes 
in? Where does it go? Here’s another circle: 
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From 1929 to 1940 










SPENT 
for materials, fuel transportation, 
supplies, etc. 
$440,703,586,000 








int tand for taxes 
a“ ™ 17,602,598,000 
$9,400,632,000 2.8% 
1.5% REMAINING 


for replacement of 
plant and equipment and profits 


for wages, salaries, 


$20,096,750,000 $138,167,394,000 


Source: NICB 3.2% 22.1% 
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It shows expenditures by manufacturing companies 
from 1929 to 1940. Notice that it is the same size 
as the previous circle showing income. This is because 
total expenditures and total income are the same. 

Biggest outgo is for materials, fuel, transportation, 
supplies, and similar essential costs of doing business. 
Unless these charges are met, the company simply 
cannot stay in business. The chart shows that these 
items took away 70.4 percent of all the money that 
the companies took in. 

Companies have to borrow money in order to meet 
payrolls and other expenses while waiting for their 
own money to come in from the sale of products. 
They have to pay interest on this borrowed money. 
Some companies have to pay rent for their buildings. 
As the chart shows, 1.5 percent of the income went 
for charges like these. 

Every company must take care of the machinery, 
equipment, and buildings that it uses. And because 
these are things that gradually lose their usefulness 
and value — by wearing out or by becoming obsolete, 
it is necessary to set aside funds for replacements. 
The chart shows that replacement of plant and equip- 
ment amounted to 3.2 percent of all manufacturing 
income. 

Every manufacturing concern is also obliged to set 
aside part of its income to be used to pay taxes. Taxes 
are a “must.” If a company fails to save out enough 
money for federal, state, and local taxes, the sheriff 
comes around and nails up the doors. The chart shows 
that, during the period covered, 2.8 percent of total 
income went for taxes. 

Thus a company cannot stay in business unless it 
spends a large part of its income for materials, fuel, 
transportation, replacements of machinery and equip- 
ment, taxes, interest, and rent. It is therefore the 
size of these costs and the amount of total income 
that jointly determine how much money will be left 
for wages, salaries, and profits. 


How Much Went for Wages 


Here is what we find. In the 12-year period cov- 
ered by the chart, what was left after paying these 
charges averaged 22.1 percent of total income. The 
remainder, or 22.1 percent, was what was left for 
wages, salaries, and profits. 
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How was this 22.1 percent divided? The red wedge 
from the chart shows the division among employees, 
officers, and stockholders: 





From 1929 to 1940 





PAID 
to owners 
PAID as dividends 
to management $21,504,668,000 
for salaries ‘ 15 6% y 
$11,118,576,000 PAID ae 
8.0% to employees for 
wages and salaries 
$105,544,150,000 
76.4% 
Source: NICB 











Wage and salaried employees got 76.4 percent. 
Management got 8.0 percent for salaries. And 15.6 
percent was left for profits. 


Are Industry’s Profits Fair? 


Was this division a fair one? Of course no wage 
earner ever thinks that his wages are too high. No 
salaried employee ever thinks his salary is too big. 
Nor is any stockholder likely to believe that profits 
are any bigger than they should be. 

But wage earners and salaried employees might 
very well feel that profits are too big. So let’s look 
at the facts. 

Actually, the amount left as profits for stockholders 
was only 3.6 percent of total sales. Or, figured another 
way, the stockholders got only a 3.7 percent return on 
their investment. 


Should Profits Determine Wages? 


Are profits a suitable yardstick for wages? No man 
is to be criticized if he makes the very human mis- 
take of thinking that a company’s profits are a suit- 
able yardstick to determine whether it should or 
should not increase its wages. 

For example, in the current General Motors case, 
the UAW-CIO wants the government to examine 
the corporation’s books, plainly in the hope that the 
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government will make the amount of profits a guide 
for measuring wages. And the company contends 
that it is not proper to try to measure the size of 
wages by such a yardstick. 

Is General Motors right? Or is the union right? 

The answer is that profits are not a suitable yard- 
stick for wages. Moreover, nothing could be worse 
for labor than to try to use profits as a measure for 
wages. Why? Simply because if profits were to be 
used as a yardstick, then high profits would mean 
high wages, but low profits should mean low wages. 

There are plenty of companies whose profits are 
low. And plenty of others that have no profits at all. 


What Has Happened to Output 


So far we have shown where industry gets its in- 
come, how industry spends its income, and how much 
of its income is paid out in wages. We are now 
ready to see what has been happening to output per 
man-hour of work. Remember we said that increased 
output is the only source of higaer wages. 

The next chart shows that, according to govern- 
ment figures, output per man-hour has increased— 
and that the process has been going on for a long, 
long time. Later we shall want to comment on the 
fact that output per man-hour decreased during the 
war, but for the moment our only interest is in the 
long-time upward trend. 

Incidentally, the figures on this chart are not actual 
output figures. They are really percentages — percent- 
ages of 1929 output. The output of that year is used 
simply as a yardstick by which to compare the out- 
puts of other years. 

Here, then, is how output per man-hour of work 
increased between 1909 and 1945: 
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Source: U.S. Department of Labor, Bureau of Labor Statistics. 1941-1944, 
estimated for a group of industries engaged in civilian goods manufac- 
ture in wartime 












And here, based on government figures, is what 
happened to wages during the same period: 
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Source: McGraw-Hill Department of Economics 








The figures on this chart are not actual wages. They 
are percentages of 1929 wages. We do not say that 
1929 wages were correct. We use the figure for that 
year simply as something with which to compare the 
wages of other years. 

Furthermore, the figures on the chart have been 
adjusted in relation to what the wages would pur- 
chase at the time they were paid. This has been done 
so that it will be fair to compare the wages of any 
year with the wages of any other year. 

For wages adjusted in this way, some people use 
the term, “real wages.” That is fair enough because 
we are interested only in what the wages will buy. 

A 10 percent increase in wages would not increase 
purchasing power at all if the prices of goods also 
advanced 10 percent. If the prices of goods did not 
change, the 10 percent increase would represent a 10 
percent increase in purchasing power. But a 10 per- 
cent increase will represent a 22 percent increase in 
purchasing power if the prices of goods have been 
decreased 10 percent at the same time. 





Wages — and Work Done in Factories 


Another way of looking at output per man-hour 
of work in relation to wages is to see what has hap- 
pened as a result of the work done in factories over 
a long period of years. The way to measure this work 
is to compare the cost of the raw materials that went 
into the factories with the prices the factories got for 
their finished products. The difference is called “value 
added by manufacture.” 

In all the records kept by the government it is 
shown that the wage earner received just about 40 
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rcent of this value added by manufacture. He got 
the 40 percent whether the country had a depression 
or a boom, and no matter what political party was 
in power. Note the chart which shows this relation- 
ship by census years from 1899 to 1939. The whole 
bar in each case represents the value added by manu- 
facture; the red portion indicates the percentage 
received by the wage earner: 





Value Added to Raw Materials 
by Work Done in Factories 
1899 — 1939 
With Percentage 
Received by Workers 


1904 $1151 
1909 f 


1899 (a $1025 
1914 § 
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Source. Bureau of the Census, U.S. Department of Commerce; NICB 
































The fact that this percentage has been pretty much 
the same under all conditions means that the people 
who work in factories, plus farmers, plus people in 
the professions, plus everybody else who gets money 
for working, can afford to pay to wage earners for 
their work in factories no more than 40 percent of 
the value added to materials in those factories. There 
is no other explanation for this condition. It is simply 
a fact based on experience which has to be accepted. 
(There is some indication that this percentage is 
becoming smaller. And that is a hopeful sign because 
the figures from past years show that the wage earners 
in the industries that pay the lower percentages fare 
better than the wage earners in industries paying the 
higher percentages. ) 


A Bigger Piece From a Bigger Pie 


How, then, is the factory worker to make any more 
money for himself? The answer is simple. It is for 
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him and all his fellow-workers and his management 
to increase the value added by manufacture. Just 
think of this added value as represented by a pie. 
The bigger the pie, the bigger 40 percent of it will 
be. This relationship is shown by the two pies in the 
chart that follows: 





40 percent of Pie 
No. 2 is a whole 
lot bigger than 
40 percent of 
Pie No. 1 

















Each of the pies in the above chart represents 
value added to manufacture. The red slice in each 
pie is the 40 percent that always goes to the factory 
worker. It is perfectly obvious that the only way 
the worker can get more money for himself is to do 
what he can to help make a bigger pie. 


Buying Power Goes Up With Output 


We are now ready to see what has been happen- 
ing to standard of living. 

Here’s how the buying power of the average Ameri- 
can’s wages has increased through the years as wages 
have gone up in response to increased output per 
man-hour. The baskets represent the amount of food 
that one hour’s wages bought in the years shown: 








An hour's wage 
bought more food 
as output per 
man-hour of work 
went up 





Source: McGraw-Hill Department of Economics 
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Of course, improvements in the standard of living 
did not come in just a few big jumps. They came 
along, instead, in an almost continuous series of small 
rises. Some years the gains in wages were greater than 
in others. This was because in some years the gains 
in output per man-hour were greater than in others. 


How Output Increases 


It isn't possible for output per man-hour to in- 
crease by the same amount each year. During some 
years new machinery or new methods are developed 
that make great increases in output possible. In other 
years, the increases in output are relatively small. 

Also there have been some bad years when im- 
provements have practically come to a halt because 
of slowdowns and strikes. 

Some years, output per man-hour has actually de- 
clined. This does not necessarily mean that either 
management or labor was at fault. For example, al- 
though most people suppose that output gained dur- 
ing the recent war years, it actually declined as shown 
in the chart on page 84. This was largely due to the 
fact that millions of inexperienced workers were sub- 
stituted for skilled workers who had gone into the 
armed services. 

This fact is clear, however. Although output some- 
times increases rapidly, and at other times increases 
but slowly, or halts, or declines, there has been an 
average gain for many years of approximately 3 per- 
cent annually. It is from this 3 percent increase in 
output that increases in wages have come. 


Why Not Raise Wages First? 


There is only one way a company can get more 
money with which to pay higher real wages—through 
the production and sale of more products. 

But why not increase dollar wages and then expect 

increased production to follow? 
' Take another look at the chart of output per man- 
hour and you will see the answer to this question. 
The chart clearly shows that in some periods output 
goes up, while in other periods it doesn’t. 

There are no mystic powers bv which we can look 
into the future and tell what new machinery will be 
invented, what improvements in production processes 
will be devised. We can’t foretell when employees 
will be in a mood to push production or in a mood to 
slow down on the job. 
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That’s why wage increases cannot go ahead of ip. 
creases in output per man-hour. 

If wages are increased first, and the hoped-for in- 
crease in production does not develop, factories can 
either raise prices enough to cover the higher cost of 
labor, or keep on taking losses until they have no 
money left to meet payrolls. 


Why Not Raise Prices? 


Simply because it doesn’t work. The wage earner 
loses as a consumer what he gains as a producer. He 
is, in short, not a bit better off than he was before. 
But that is not the whole answer. Large segments of 
our population whose incomes have not gone up 
proportionately — farmers and white-collar workers, 
for instance — cannot buy industry’s products. In- 
dustry has to stop making them. Eventual result — 
fewer jobs. 

This brings us right back to our chart of output per 
man-hour of work. As it shows, output per man-hour 
decreased during the war. It has to gain back all it 
lost and actually move upward again before higher 
wages are economically justified. 


One Industry’s Record 


Up to this point, we have been considering all in 
dustry. Now let's take a single industry and show how 
higher wages followed increased output per man-hour 
of work. The figures we shall use in our illustration 
are all government figures; they come from the Bureau 
of Labor Statistics in the U. S. Department of Labor. 

In the chemical industry, output per man-hour in 
1923 can be represented by these five carboys: 
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With this as a yardstick, here’s what happened to 
output per man-hour between 1923 and 1940: 


2 3 <at> 


wi 
Re Sine 





a i 
et 
aK 





FACTORY MANAGEMENT and MAINTENANCE 





Outp 
this inc 
anythin 
better ¢ 
dustry ° 
it possi 
put wi 
less eff 

Whi 
these 
dustry’ 








Het 
18-yea 





Sal 
to be 
able 
Let’s 
prod 





are 
had 





pr 
pe 
th 
lic 


mm 















in- 


in- 


‘an 
of 
no 


er 





Output per man-hour had exactly doubled! And 
this increase was not the result of a “speed-up” or 
anything resembling a speed-up. Better methods and 
better equipment, provided out of the money the in- 
dustry was able to set aside for improvements, made 
it possible for chemical workers to increase their out- 

ut with no more effort — and probably with much 
less effort — on their part. 

While this was going on, sales also increased. Let 
these five bags of money represent the chemical in- 
dustry’s sales in 1923: 


65555 


Here is what happened to chemical sales over the 
18-year period: 


6555559553 


Sales, too, had almost exactly doubled! That was 
to be expected, because the industry was meanwhile 
able to cut its unit costs and hence its selling prices. 
Let’s represent the prices of the chemical industry's 
products in 1923 by these four coins: 


Now let’s see what happened to selling prices. We 
are not surprised to find that in 1940 the four coins 
had become three coins: 


In other words, the selling prices of the industry’s 
products had been cut very close to 25 percent — 23.9 
percent, to be exact. Part of the gain resulting from 
the increase in output was thus passed on to the pub- 
lic, which was therefore able to purchase more of the 
industry’s products —which, as we shall see, meant 
more jobs. 
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We are now ready for the big question: What hap- 
pened to wages? Wages in 1929 may be represented 
by these six coins: 


By 1940 the six coins had become ten coins: 


Wages had thus increased by 67 percent. 

There is one more piece to the picture. What did 
all this do to employment? Again the record is clear. 
If we let six men represent employment in the 
chemical industry in 1923 — as follows: 


Be ae che ain b> ate. 


Then employment in 1940 looked like this: 


ch ee ch lin sd in ai: 


Employment, in short, had increased almost ex- 
actly one-third. 

That’s the pattern — it’s a familiar one in many 
another industry: Greater output, lower costs, lower 
prices, increased sales, higher wages, and more jobs. 
It’s the American way. 


Conclusion 
We conclude, then, as we began — by saying: 


Higher a can come only from increased out- 
put per man-hour of work. 


A convenient way to measure this increased output 
is to compare the values added to raw materials by 
manufacture. When we do so, we find — according 
to government records — that wage earners get 40 
percent of this added value. Some get more. Some 
get less. But on the average, over the years, the wage 
earners get 40 percent. 

Let's think again of this value added by manufac- 
ture as represented by a pie. The bigger the pie, the 
bigger 40 percent of it will be. 

Only when wage earners and management combine 
their forces to make a bigger pie, can wage earners 
make any more real wages for themselves. That is 
where higher real wages come from. 






























Mechanized Assembly Cuts 
Floor Space by Two-Thirds 


PLANT: Monroe Auto Equipment 
Company, Petersburg, Mich. 


OPERATION: Straight-line assem- 
bly of tire pumps. 


PROCEDURE: Barrels and other 
parts are produced in the com- 
pany’s main plant at Monroe. De- 
livered to Petersburg plant by 
truck. Unloaded by electric mono- 
rail hoists. Placed directly on belt 
conveyors leading to assembly. 


SPECIAL FEATURE: Chain and 
hook conveyor assembly line. 
Along it, automatic brazing equip- 
ment, degreasing and spray paint 
booths, infra-red drying booths, 
and other modern equipment. 


ADVANTAGES: Maximum output. 
Minimum unit cost. Operation re- 
quires only about one-third the 
floor space normally needed for 
comparable production. 
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Steady flow is maintained by an automatic welding barrels three at a time. Directly above, a general 
machine (top photograph) that brazes bases to pump view of the mechanized tire pump assembly line 
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Above, left, pump barrels are spray-painted as they there on to spray booth, and finally back and forth 
move through booth on chain conveyor. Right, pumps through infra-red drying booth. Below, finished pumps 
are taken on conveyor through degreasing booth, off assembly line are tested and inspected 


nana . 


slr 
iid =e << Ber ae = 


t 
RE 


VOLUME 104, NUMBER'2. +> FEBRUARY} 11946" 





Recreation building at Allen B. Wrisley Company, 
Chicago, was donated by the company, but is owned 


and operated by the Employees’ Association. Nomi- 
nal membership dues help meet operating expenses 





‘Workers Own and Operate 
Their Recreation Building 


SHOWN HEREWITH is the recreation 
building of the employees of the Allen 
B. Wnisley Company of Chicago. It 
is owned and operated by the Wrisley 
Employees’ Association, of from eight 
to nine hundred employees, which is 
incorporated as a non-profit organiza- 
‘tion. The income of the organization 
is received from the company except for 
nominal membership dues which are 
used to help meet the operating cost. 
The. initial step from which the asso- 
ciation and the recreation building grew 
-was the setting up by the company of 
‘a $25,000 welfare fund. A building 
committee was appointed, and plans 


were worked out. It was seen that more 
money would be needed so another 
$25,000 was. appropriated. Then an- 
other $20,000 and then another $10,- 
000. The sum last named was for furn- 
ishings and operation. 

The land on which the building has 
been erected is leased to the association, 
but the association owns the building 
and equipment. It is expected that a 
ball field and tennis courts will be pro- 
vided and that bowling alleys will be 
installed: ‘ 
«The employee ¢afeteria is housed in 
the: recreation building.~ Food is sup- 
plied.by a caterer service, but there are 


permanent installations of steam tables, 
refrigerator, dishwashing equipment. 

“Features of-the building are an acous- 
tical ceiling, asphalt tile, air condition- 
ing (including humidification, cleaning, 
heating, cooling). The walls are of hol- 
low tile. The.built-up roof is insulated 
and is covered with tar and gravel. 

The principal ‘activities up to date are 
ping-pong and card games, dancing, 
theater parties organized through the 
association, a 12-team mixed bowling 
league, two sponsored men’s bowling 
teams in an industrial league, a spon- 
soréd basketball team, a softball! team, 
and many private parties. 
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Food for the employees’ cafeteria, which also is in the recreation building, is supplied by a caterer 
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setting Time Standards 
Without a Stopwatch 


R. A. OLSEN , Captain, Ordnance, Springfield Armory, Springfield, Mass. 


How ACCURATE TIME STANDARDS, used 
as the basis for incentive payment, may 
be established without the use of a stop- 
watch—and how the resulting tech- 
nique makes for more accurate piece 
rates than when ordinary time-measur- 
ing methods only are used—is_illus- 
trated by current practice at the Spring- 
field Armoiy. 

This typical government arsenal has 
produced 3,500,000 Ml (Garand) 


rifles in the past seven years. The direct 
labor charge dropped from $7.52 per 
rifle in 1941, when no incentives for 
production were offered, to $6.46 during 
1943 and 1944, when the majority of 
all direct labor charges were paid on 
an incentive basis. Thus, if no incen- 
tives had been offered to Armory work- 
ers during the production of the last 
2.500,000 guns (January, 1943, to May, 
1945), the cost to the taxpayers would 





Machining MI (Garand) rifle stock—one of the jobs at Springfield 
Armory whose time values are based on standard movements 
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have been $2,650,000 more than it 
actually was. More important to Spring- 
field, approximately 1470 fewer workers 
were required to obtain this production. 
Since Springfield was an area with a 
critical labor shortage, these 1470 work- 
ers would have been difficult, if not 
impossible, to obtain. 

Our incentive method of payment, 
which is responsible for most of the 
direct labor savings on the M1 over 
the past four years, has one unusual 
feature—the establishment of time 
standards without the use of a stop- 
watch or other time-measuring devices. 
We use “standard movement time 
values” and apply them to, the funda- 
mental motions, or therbligs, as estab- 
lished by Gilbreth. 

The first question the reader will ask 
is “Why? Why do you set rates without 
a stopwatch?” 

The answer to that question at the 
Springfield: Armory is twofold: 

1. It forces the time study observer 
to make a motion study on every job 
he times, whether he thinks there are 
any savings in the job or not. This 
makes for more accurate piece rates, 
since the inclusion of unnecessary mo- 
tions and wasteful effort in a rate causes 
more inaccurate standards than any 
other one cause. 


2. Government regulations prohibit 
the use of a stopwatch, but require that 
piece rates be used wherever applicable. 


The two regulations read, in 1941, as 
follows: 


No part of the appropriations made in 

this Act shall be available for the salary or 
ay of any officer, manager, superintendent, 

oreman, or other person having charge of 
the work of any employee of the United 
States Government while making or causing 
to be made with a stopwatch, or other 
time-measuring device, a time study of any 
job of any such employee between the 
starting and completion thereof—Annual 
Appropriations Acts. 

Such work as can be properly performed 
under the piecework system should be paid 
for by the piece.—Civilian Personnel Regu- 
lations. 


Thus regulations prescribe that piece- 


work should be paid whenever possible, 
but that no time-measuring device be 
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Table I. Comparison of Minimum Time Values Used at Various Companies 



















































































Measure Consult- Consult- Spfid. 
Name Symbol| Moved at: atonement aft Co. A} Co. B}| Co. C ont A ant B Armory 
Finger F Knuckle Fingertip 140 180 a 170 170 170 
: a ‘ ‘ 235 
Hand H Wrist Fingertip 140 200 220 380 350 260 
Forearm FA Elbow Fingertip 300 167 300 380 285 * 340 
Forearm (hinged) FA Elbow Fingertip 300 167 320 380 210 340 
Forearm (rotation) FA Elbow Fingertip | 300 | 413 380 230 340 
Full arm : A Shoulder Hand 300 | 213 | 320 380 pes 380 
Trunk-hip pivot HP Hip Shoulder | 650 | 633 | 810 820 720* 
(unsupported) 
Teunk-ankle pivot AP Ankle Hand 515 | 358 570* 
(supported) 
Trunk-ankle & hip _ bh n 
pivot (supported) AHP Ankle — hip Hand 650 358 720 
Leg, ordinary LO Hip Foot 400 | 267 | 350 330 500 
(full leg) 
Leg, side (full leg) LS Hip Foot 400 325 420 500 500 
Knee, ordinary (calf) KO Knee Foot 400 266 350 415 500 
Knee, side KS Hip — ankle Knee 400 266 360 475 500 
Foot FT Ankle Toe 200 250 295 220 
Change standing MF Ankle Shoulder | 720 990 800 
(moving feet) 
Change standing NMF Ankle Shoulder | 455 990 500 
(not moving feet) 
Change sitting Ankle Shoulder 455 690 500 
Get up from chair 1500 1700 
Walk up to 8 feet 1500 
Walk over 8 feet 3440 
Inspect 






































used to establish piecework. The end- 
result of this policy has been that each 
arsenal has had to use whatever methods 
were available. The most common 
method was to use production data and 
so-called production runs of one hour 
or more. The production, less allow- 
ances, resulting from these production 
runs was used as the piecework figure. 
Some attempt was made to rate the job, 
but with inadequate data such rating 
amounted to little more than a guess. 
This method has long been discarded 
by: progressively minded private con- 
cerns. As long ago as 1928, the Na- 
tional Metal Trades Association re- 
ported that only 16.8 percent of 256 
reporting members based piece rate 
standards on past performance only. 
Production runs and past performance 
statistics usually include wasteful or in- 
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efficient motions, plus the inept think- 

ing of personnel on incentive. Conse- 
uently it can be categorically stated 
at such methods are inaccurate and 

should never be used. 

With war requiring more and more 
Garand rifles, the question Springfield 
Armory management had to decide was: 

How can we obtain fair, honest, and 
accurate piece rates without using a 
stopwatch? 

In 1941, production on the M1 rifle 
moved out of the design or experimen- 
tal stage and into mass production. New 
buildings had been built, modern tools 
and tooling methods introduced. Pro- 
duction had reached 1000 rifles a day, 
but management soon realized the im- 
Se of obtaining top production 
tom its modern equipment unless some 
incentive were offered to its workers. It 
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firmly determined that, if piecework 
were introduced, it would be on a 
sound scientific basis. At this time the 
standard-movement-time approach was 
brought up. 

Many angles had to be considered. In 
the first place, the standard-movement- 
time technique was not too widely 
known. Competent engineers familiar 
with it were scarce, if not actually un- 
obtainable. The method was, and is, 
still young and undeveloped, as attested 
by the range of time values (see Table 
I) for the same movements used by 
various private concerns and consult- 
ants. e time values required had to 
be obtained either through research or 
through results already worked out by 
private industry. To complicate the 

roblem still further, departments and 
oremen were clamoring for rates. The 
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Table If. Values for Musculg §Movem 
Measure Total Travel Min; a | 
Name of Movément Symbol Moved at Movement} Start Stop Starts Time inimum| 5 jachies 
of and Stops | (minute per inch) Time mvs! 
Finger F Knuckle 0.00085 | 0.00085 | 0.00170 0.00170| 8 
es —) r 
Hand H Wrist Fingertip | 0.00100 | 0.00100 | 0.00200 | 0.00020 0.00260 | fF 0.00260 
| — 
Forearm FA Elbow Hand | 0.00140 0.00140 0.00280 0.00020 0.00340 | 0.00340 
ee a ae 
Full arm A Shoulder Hand | 0.00160 0.00160 0.00320 0.00020 0.00380 | HF 0,00380 
et ie SD 
Trunk—hip pivot HP Hip Shoulder | 0.00300 0.00300 0.00600 0.00040 0.00720 | 0.00720 
i a 
Trunk—ankle pivot AP Ankle Hand | 0.00240 0.00240 0.00480 0.00030 0.00570 | 0.00570 
ae andhip | app |Ankle and Hip| Hand | 0.00300 | 0.00300 | 0.00600 | 0.00040 0.00720 
Leg, ordinary LO Hip Foot 0.00220 0.00220 0.00440 0.00020 0.00500 
Leg, side LS Hip Foot 0.00220 0.00220 0.00440 0.00020 0.00500 
Knee, ordinary KO Knee Foot 0.00220 0.00220 0.00440 0.00020 0.00500 0.00500 
Knee, side KS Hip Knee 0.00220 0.00220 0.00440 0.00020 0.00500 0.00500 
ber: ee 
Change direction CD 
wer oe MF Ankle Shoulder 0.00800 | 0.00160/90° 
ween | weer Ankle Shoulder 0.00500 | 0.00320/90° 
Change sitting cs Ankle or Hip Shoulder 0.00500 0.00320/90° 
Foot F Ankle 0.00220/Mvmt. 0.00220 
Get up from chair G 0.01700/Mvmt. 0.01700 
Walk up to and 
including 8 feet Ww 0.00330 0.00330/Ft. 0.00412 = 
Walk over 8 feet Ww 0.01200 0.00260/Ft. an 
0.00200 
Focus eyes FE /Ft. 
I 0.00300 
job had to be done and it had to be standard-movement-time method of set- a time value could be assigned to such ori 
done fast. ting rates? It is a method in which operations, and that eventually all Bef 
The standard-movement-time ap- the observer establishes standards operations would have time values. visu 
proach was consistent with both the through the motions and the move- These values could be published in a as | 
spirit and the letter of government reg- ments observed rather than through the manual available to all time study men, Ove 
ulations. On the surface it appeared time values for an operation. - and future use of stopwatches would be all 
that more time would be required to set Students of the scientific method in _ limited to unusual elements. Taj 
each rate, but that this would be offset management will remember that Fred- This theory has remained a dream, was 
by increased accuracy in standards. erick W. Taylor made the comment, a _ more of a textbook fantasy than a prac- Pic 
ime was of the essence, but we had to good many years ago, that studying and __ tical reality, to most men in industry. I 
sacrifice something—and time was sac~ timing the same element over and over Such a manual, they have claimed, = 
rificed in the interests of accuracy. We again in thousands of industrial estab- would fill many, many volumes. Even if dor 
now know that this decision was sound. lishments all over the country consti- the manual could be developed, its pro- ya 
Although it took longer to set each rate, tuted waste of just the kind the indus- portions would be so monumental as to div 
the bottleneck rates could be set rather trial engineer was attempting to elim- render it quite impractical to use. fur 
quickly, and each foreman was satisfied inate. For instance, soadhing for levers Lately, however, progressive com- the 
to some extent until all his jobs could and pushing buttons is being timed over panies have begun to reconsider the the 
be studied. and over again in different plants problem. They have now come to the as 
atc 


But what, the reader asks, is this 
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throughout the country. Taylor thought 


conclusion that the fallacy lies in the 
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6 Inches 9 Inches 12 Inches 15 Inches | 18 Inches 2 Feet 
0.00400 0.00460 0.00520 
0.00440 0.00500 0.00560 0.00620 0.00680 0.00800 
0.00840 0.00960 0.01080 0.01200 

0.00570 0.00660 0.00750 0.00840 0.00930 0.01020 

"100720 0.00840 0.00960 0.01080 0.01200 0.01320 0.01560 

"0.00500 0.00560 0.00620 0.00680 0.00740 

“00500 0.00560 0.00620 0.00680 

“00500 0.00560 0.00620 0.00680 

0.00500 0.00560 0.00620 0.00680 
























































“+ am conception of an operation. 
Before Taylor’s time, an operation was 
visualized as a complete procedure such 
as digging a ditch or making a gear. 
Over-all times for such operations were 
all that were considered necessary. With 
Taylor and time study, a new concept 
was born—the elemental operation: 
Pick up piece, load jig, drill hole. 

Like an element in chemistry, this 
was considered to be the finest break- 
down possible. However, within a few 
years, Frank Gilbreth had further sub- 
divided the elemental operation into 
fundamental motions, which he called 
therbligs. Again these were considered 
the finest. possible subdivision. Yet, just 
as the chemist has found the elemental 
atom subdivided into protons and elec- 
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trons, and the proton further subdivided 
into other infinitesimal bits of matter 
and energy, so the industrial engineer 
has seen his therbligs further subdivided 
into “movements,” which, as we shall 
see in a second article, may be defined 
as the muscular reaction required to 
move a part of the body. Since indus- 
trial engineering is primitive compared 
with the more material sciences, we are 
still a long way from an absolute scien- 
tific subdivision of work. Yet, for the 
industrial engineer, the concept of 
“movement” is sufficient as a basis for 
compiling the manual visualized by Tay- 
lor many years ago, 

If a standard time is now eee 
for each movement, plus a standard 
velocity for each, we find the time 


question more open to analysis. The 
study becomes a direct analysis of move- 
ment and motion, and not an indirect 
analysis of the time a single operator 
may take to perform such a movement. 

The  standard-movement-time ap- 
proach is a recognition that all move- 
ments require a given amount of time 
for performance. For example, to trans- 
port empty to an object with the right 
hand is not influenced, to all practical 
urposes, by the object; the time al- 
owed is always 0.0044 minute. The 
grasping of an object is governed by the 
type of object involved. Thus a tiny 
object may require two or three finger 
movements, or may even be preceded by 
a search requiring one finger movement, 
or one focus eye. Such matters can be 
determined by close observation. The 
two most variable therbligs, assemble 
and use, can also be analyzed for move- 
ment. A simo-chart of the classic 
study of assembling a lock washer, solid 
washer, and rubber washer would show 
several assemble therbligs. These would 
be considered as one forearm movement 
in the case of the steel washers, and two 
forearm movements for the rubber 
washer. 


Consistent Wages 


The standard time values shown in 
Table II are the times for a thoroughly 
skilled worker to perform the operation. 
Allowances are added to lower the pro- 
duction figure required. If the job is of 
such short duration (two to three weks) 
that the required ‘skill cannot be built 
up, a reasonable table of allowances may 
be developed. The main point is to 
develop consistency. Equal pay for equal 
work is a cardinal principle for satisfied 
employees, and cannot be gained un- 
less take-home wages are consistent 
throughout each labor grade. 

At this point, the question will prob- 
ably be asked: 

“Doesn’t stopwatch time study give 
you just as good results? Why should 
we go to such an elaborate procedure 
for setting rates when timing the job 
is just as good?” 

The basic difficulty with all time 
observation is that a variable observer is 
watching a variable operator performing 
an operation with variable skill and vari- 
able effort. In other words, too many 
variables at one time keep the observer 
from being truly scientific. 

Every time study method yet devised 
has a judgment factor in it, usually 
called “rating the job.” Some methods 
rate the job four times rather than once, 
such as the skilled-effort-conditions-con- 
sistency method. Others have a rigidly 
mathematical approach, such as the 
elaborate minimum time system. At 
other times, a time that “looks good” 
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Packaging M1 clips at Springfield Armory—typical 
Since government regulations 


of jobs on incentive. 


is picked. In many plants today the 
union has become disgusted with time 
study and has refused to consider any- 
thing but the average time, thus ruling 
out judgment entirely. The hardest 
training problem with a new time study 
man is this mysterious factor called 
“judgment.” And judgment, when a 
time study man is pressed for time, 
when he is hot and tired, can all too 
often be spelled “g-u-e-s-s.” 

That the problem of “too many vari- 
ables” is a real one, can be easily seen 
by the many devices used to standardize 
the judgment of observers. Most of 
these are excellent as training methods, 
and they serve to highlight the im- 
— of this judgment, or rating, 
actor. Many companies have observers 
check one another on the same opera- 
tion, at frequent intervals. Others take 
motion pictures of a given job, make 
up a loop, and have rating sessions. By 
running the motion pictures at various 
speeds, the ability of the observer to 
rate, or judge, the speed of the opera- 
tor is measured. These are all excel- 
lent devices, and should be employed 
wherever stopwatch observation is prac- 
ticed. Yet no matter how well trained 
an observer may be, he will ‘still tend 
to rate tight on days when -he- feels 
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grouchy or ill disposed, and loose on 
bright spring days, or with operators 
he knows pretty well. 

Another limitation of the usual type 
of time study observation is that the 
observer spends too much of his time 
looking at the watch, not enough look- 
ing at the operator. Quite often studies 
can and are taken by sound—i.e., listen- 
ing for the operator to drop a piece in 
a totebox, for a press to operate, etc. 
Although these methods lead to ex- 
tremely accurate records of operator per- 
formance, they may cause an observer 
to miss entirely the fundamental point 
of the whole study. 

One industrial engineer puts it rather 
colorfully by asking: 

“Is your time study department 60 
percent blind?” 

He claims that the eye is like a mo- 
tion picture camera—it receives impres- 
sions intermittently. While the eye is 
registering one element in a cycle, the 
next element. or two may be invisible 
because of the retention of the image of 
the first element in the retina.’ This is 
actual fact, and can be proved by con- 
trolled experiment. _ The observer will 
find very quickly that the workman has 
been doing several things: that escapéed 
notice at first—i.e., that were invisible 


prohibit use of a stopwatch to time operations, rates 
are worked out by standard movement time values 


to the ordinary observer, yet quite im- 
portant if speed is desired. 

It is poor policy to change rates for 
minor changes in method, and some- 
times rather embarrassing to explain to 
the boss. It all boils down to the fact 
that the time study man must catch all 
such quick movements, and set his rate 
accordingly. Time study men get tired, 
tend to let the little things go. Only 
by an adequate method of recording 
each movement will the time study man 
remain on solid ground. 

Those industrial engineers who have 
been thinking along these lines, and 
have had unfortunate experiences with 
the individual, unrelated, uncorrelated 
time study, are coming to the con- 
clusion that universally applicable time 
standards must be developed. 

The standard-movement-time ap- 
proach is meant to help this condition. 
It is not universally applicable. It is 
still in its infancy. But it will inevitably 
become more and more popular. Its 
principle is ‘scientifically sound. 


(A second article, describing the stand- 
ard-movement-time approach .used at 
Springfield Armory as the basis for in- 
centive payment, is scheduled for early 
publication.) 
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Mass-Production Layout 


Techniques in a Job Shop 


EPH GOULD, General Foreman, Electrical Equipment Division, Raytheon Manufacturin 
’ Y g 


Company, Waltham, Mass. 


How MaASS-PRODUCTION TECHNIQUES 


may be successfully applied to what is | 


rimarily a job-shop operation, is well 
illustrated by current practice at Ray- 
theon Manufacturing Company. Here, 
conveyorized assembly methods are 
being used in a department that as- 
sembles transformers to customer spe- 
cications in lots from 5 to 500. 

In making the installation, great care 
was taken to “sell” employees on the 
new layout (for details see “Selling the 
New Layout,” Facrory, November). 
And no effort was spared to provide 
the best possible working conditions. 


Why the Change-Over 


1. Decrease in personnel—due to re- 
turn of many workers to school, tight 
labor area, high priority on available 
workers by other divisions of the com- 
pany, increasing difficulty in replacing 
normal labor quits. 


2. Improper production flow—due to 
space limitations and inefficient travel 
arrangement of operations. 


3. Too many rejects, not enough out- 
put—due to congested work area, noise, 
crowded aisles and benches. 


4. Loss of productive space—due to 
need to maintain large production store- 
room with fairly large staff. Had to 
route assemblies to stockroom prior to 
second assembly. 


Advantages of New Layout 


1. Maintenance of production, with 
decreasing number of workers. 
. 


2. Straight-line flow of production, 
with consequent elimination of all bot- 
tlenecks and shortening of the manufac- 
turing cycle. 


3. Elimination of congestion, made 
possible by keeping floor. truck usage to 
the minimum and by providing three 
5-ft. aisles in place of a single aisle 
which was approximately 4 feet wide. 


4. Less storage area, with storage be- 
tween assemblies no longer necessary 
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Conveyor (designated as “second assembly” in new layout on following 
pages) is one of four used in a department that assembles transformers 
to customer specifications in lots ranging all the way from 5 to 500 


and only a small stockroom now needed. 


5. Better quality, through closer 
supervision and because rejects caused 
by handling are held to the minimum. 


6. Cleaner work areas, and conse- 


quently the “climate” so necessary for 
greater output per man-hour. 

As indicated in the sketches on the 
following pair of pages, the original 
layout was built around benches set 
at right angles to the sidewalls of the 
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Original transformer assembly lay- 
out follows conventional assembly 
pattern with benches set at right 
angles to sidewalls of building. 
Placed back-to-back they formed a 
succession of working bays. This 
arrangement encouraged formation 
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the little cliques that tended to develop 
with the “bay” type of bench arrange- 
ment. The new front-to-back arrange- 
ment of benches along the conveyors 
minimizes distractions and makes for 
more continuous application to the job. 

Indicative of the improved over-all 
department “tone” is the fact that the 
transformer assembly department placed 
first in the company’s most recent good 
housekeeping contest, the only depart- 
ment in the division to achieve this 





VOLUME 104, NUMBER 2 





FEBRUARY, 1946 


distinction. The operators themselves 
are more conscious of order and clean- 
liness now that the previous lack of 
both has been made so apparent. 

Not to be overlooked is the better 
control of production now made pos- 
sible. The pre-conveyor situation was 
such that not infrequently a floor truck 
would get lost; parts or assemblies on 
it would thus be tied up for hours. 
Schedulers and expediters were familiar 


figures in the department. The new 








New layout cuts travel of typical 
units from 2532 feet to 807 feet, of 
which 208 feet are conveyorized. 
Saving in handling is approxi- 
mately 76 percent. With the old 
layout, operators spent a quarter 
of their time in non-productive 
handling. New assembly methods, 
alleviation of crowded conditions, 
and reduced confusion result in a 
15 percent labor saving. Also the 
little cliques encouraged by the 
bay type of workbench arrange- 
ment have been broken up. New 
front-to-back set-up minimizes dis- 
tractions and makes for more con- 
tinuous application to the job 


system permits the “logging” of ma- 
terials and parts to and from the con- 
veyors in a simplified fashion, has re- 
duced the dispatching staff by half. 

Units are now inspected and tested 
on the conveyor. Formerly this work 
was done in a separate section of the 
assembly department. The testing op- 
eration was a long-time bottleneck and 
a contributing cause to many failures 
to meet delivery dates. And, because 
of the delay between assembly and test- 
ing operations, many hours’ work—or 
even a whole day’s work—might accumu- 
late before unsatisfactory operating char- 
acteristics were spotted. 

With inspection and testing on the 
conveyor, faulty work is spotted at once, 
and the necessary corrective measures 
are immediately taken. 
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Meeting the president (left) in his private office gives 
new foremen at American Rolling Mill Company an 
opportunity to see that he’s only human, that he too 








has to work hard for a living. His part in the training 
program is to help clinch the foreman’s natural as- 
sumption that he is a part of management 





Training Foremen to Play 
on the Management Team 


R. R. TRYON , Assistant Editor, Factory 


FRIENDLY RELATIONSHIPS of long stand- 
ing between the upper and lower levels 
of management at The American Roll- 
ing Mill Company, Middletown, Ohio, 
are being strengthened today by a new 
brand of training. Specially designed 
to induct new foremen into the Armco 
family in groups of seven men each, 
but now including older foremen and 
‘supervisors also, this program of em- 
ployee relations within management 
serves to dispel any possible suggestions 
that foremen do not play on the man- 
agement team. Out of it all come fore- 
men who know exactly where they 
stand and who go back to their jobs 
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with a clearer understanding of “what 
it’s all about.” 

A cordial attitude has existed for 
a great many years between foremen 
and top management at Armco. In the 
early days this attitude was simply a 
general response to the friendly conduct 
of top officials in their casual and official 
contacts with those of lower rank. 

Today the initiative toward a 
friendly attitude among the various 
levels of management still comes from 
the top, and still is instinctive and na- 
tural. . But today the conditions in 
which friendly relationships thrive are 
deliberately = Braco 


First step in the program for good 
relations between top management and 
foremen is to make sure the foremen 
have been wisely chosen. The need for 
this precaution was discovered rather 
early in the development of the present 
program because of unsatisfactory rte- 
sults from a rather large number of 
what Armco calls “midnight selections.” 
The term came into common usage be- 
cause frequently on a night shift or at 
some other time in the absence of a top 
management official, an unexpected 
need would arise for immediate pro- 
motion of some ordinary worker to the 
status of foreman. Too often the ap- 
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intee was equipped with excellent 
skills—for everything but foremanship. 

For a time the company considered 
the possibility of singling out a number 
of likely prospects and giving them ad- 
vance training while waiting for pos- 
sible openings to develop. The fault 
with this procedure, Armco believed, 
would be that when these men returned 
to their regular jobs on completion of 
training, they would be “neither fish 
nor fowl.” This in-between status would 
make them targets of fellow-workers’ 
jealousy and suspicion. 

Selection troubles of the type cited 
are eliminated by the present method. 
The company still keeps in mind a 
number of candidates for every promo- 
tional possibility, but it does not give 
them any advance training or even let 
them know they are being considered. 

. Moreover, Armco has arrived at the 
* conclusion that there is little need for 
special advance training of foremen. 
Since it follows a policy of promoting 
from within, almost invariably its can- 
didates for foremen are men who al- 
ready know from experience in their 
present jobs all the technical require- 
ments that they would handle as fore- 
men. As for the additional managerial 
knowledge that they may not have had 
opportunity to acquire, Armco takes the 


Foremen feel their position in management more 
surely when they are better acquainted with other 
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view that there is time enough to give 
them that after the promotions have 
been made. 

Thus, even if a new foreman must 
serve a few days or a few weeks in his 
new job before time can be taken out 
for special training, no serious harm is 
likely to occur in this short interval. 
Effort is made to begin the special train- 
ing at the same time the new foreman 
is appointed, but in case of a short de- 
lay he can still get along temporarily 
through assistance given by other mem- 
bers of management. Incidentally, a 
slight delay in the training usually 
makes the new appointee all the more 
anxious to participate in it, because the 
delay has given him time to become 
secretly aware of some of his own 
shortcomings. 


Series of Meetings 


The special training of foremen be- 
gins with a 5-day series of meetings, 
lectures, and conferences with top man- 
agement at the main offices of the 
company. Participants are brought to 
headquarters in groups of seven. Some 
come from the main plant in Middle- 
town; others from branch plants in 
other cities and states. Some come 
from blast furnace plants; others from 
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rolling and fabricating mills. Even 
Armco’s coal mine enterprises and its 
Ohio River barge transportation depart- 
ment are sometimes represented. 

The company pays the traveling ex- 
enses of the visitors, and provides their 
otel accomodations and meals while 

they are participants in the program. 

A standard schedule for the week, 
prepared by the training department, 
is followed as closely as possible for 
each group. This begins with an in- 
troductory address by the staff super- 
visor of training, usually at 9 o'clock 
on a Monday morning. 

Along about 10:30, the new fore- 
men—and occasionally a foreman of 
long standing who has been added to 
the class—go to the office of the di- 
rector of personal relations. Here for 
more than an hour the director dis- 
cusses the personal problems of fore- 
men. This discussion includes such 
matters as the foreman’s standing in 
the community, his conduct away from 
the plant as well as in it, his financial 
affairs, his part in the company man- 
agement, and his opportunity for fur- 
ther education and advancement. 

In the afternoon the foremen partici- 
pate in conferences with the supervisor 
of public relations, and with the super- 
visor of employment and insurance. The 





departments, hence every new supervisor gets ample 
time for a series of departmental tours 
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former goes into the history of the com- 
pany, showing the continuity of its 
employment opportunities and growth, 
and the function it has performed in 
the national and local social structures. 
The latter explains the employee selec- 
tion procedure and policfes, and dis- 
cusses human relations in general. 

During the evening the foremen are 
taken on an inspection tour of some 
part of the plant. 

Generally in the forenoon of the 
second day the new supervisory ap- 
pointees participate in a 1-hour confer- 
ence with the president of the company. 
This is held in the president’s private 
office. The staff supervisor of training 
is also present. 

The president’s conference and all 
similar meetings of the foremen with 
company officials are completely in- 
formal. Each foreman is greeted per- 
sonally by the president and is made to 
feel at ease. Ensuing conversation, in- 
coming telephone calls, and the general 
aspects of the office quickly make it 
clear to the foremen that the president 
is a man who also works for his living. 
The visit also gives the foremen ample 
opportunity to perceive that the infre- 
quency with which the president may 
meet them on other occasions is not an 
indication that he is lacking in friend- 
liness, but rather that with his manifold 
responsibilities for the conduct of the 
company’s business he is probably even 
busier than they are. 


Management's Duties 


The subject of the president’s talk to 
the foremen concerns the management 
functions they perform. He makes it 
clear that the distinguishing character- 
istic of every member of management 
is the execution of certain orders and 
policies of the company. It is pointed 
out that the duties relating to orders 
and policies necessarily vary from one 
member of management to another, but 
that all are part and parcel of the whole. 
By such presentation of the facts, the 
foreman’s natural assumption that he is 
a manager, and therefore is a part of 
management, is clinched. Simultane- 
ously it becomes evident to the foremen 
that it is impossible for them to give 
orders and administer policies of the 
company if they are simultaneously in 
alliance with non-management groups 
which may be opposed to acceptance of 
the same orders and policies. 

A similar atmosphere of “all-one- 
team” prevails in each of the successive 
conferences held with more than a 
dozen of Armco’s top officials. Further- 
ing this impression are repeated invita- 
tions to the foremen to join in open 
discussions at each conference. 

When these top management offi- 
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Only members of management get special passes admitting them to all 
departments, all works, at Armco. These cards are among the several 
distinctive evidences of membership in management given to foremen 


cials talk. to the foremen about the 
present and future prospects of the com- 
pany, much of their conversation is 
“thinking out loud.” Since this think- 
ing out loud is on big topics, the fore- 
men present fall into the habit of 
“thinking big” with them, and, as the 
foremen do that, the operations of the 
company are seen in new perspective. 

One of the most productive of the 
conference topics in giving the foremen 
a better perspective of the company and 
a more solid feeling of unity in manage- 
ment is a discussion by the general 
manager of the financial background 
and expansion of Armco. This session 
gets right down to fundamentals of eco- 
nomics, shows how every job in’ the 
company was created by investment of 
capital, and how relatively little return 
is received by the investors in propor- 
tion to the risks they have taken and 
the benefits their investments have 
made possible for all employees on the 
payroll. 


Problems Discussed 


Here the foremen are also given a 
new insight into corporate financial 
problems. For example, it may be 
shown that a production schedule for a 
specified tonnage from one of Armco’s 
coal mines is not merely an arbitrary 
figure. Instead, the specific breakdown 
of operating costs may be displayed and 
explained to show that a proportionate 
lowering of the gross revenue mav have 
a disproportionate final effect; that it 
may convert a thin margin of profit into 
a wide margin of loss. 





Similarly, a discussion of conditions 
in the nation’s markets for materials 
may show the foremen why the man- 
agement has found it necessary perhaps 
to abandon some phase of operations 
and to seek a replacement for it. Or 
the same discussion may show why rush 
work in one department may be needed 
to prevent a shutdown in some other 
department, even in another city. 


A New Viewpoint 


Most new foremen are insufficiently 
aware that such problems exist, and 
that it is only through mental and 
physical labor on the part of top man- 
agement that the problems are solved 
and payrolls are met. But before 
Armco’s freshman foremen have com- 
— their week at headquarters they 
ave a new insight not only into their 
own respective jobs; they also have a 
new appreciation of what the rest of 
management is doing. 

Usually the general manager’s meet- 
ing with the foremen is on the third day 
of the schedule, after another plant tour 
on the previous afternoon. Also on the 
third day the foremen hear a detailed 
discussion of the company’s written 
code of policies. This is given by the 
supervisor of training. And there are 
talks on accident prevention by the 
supervisor of safety, and on wage admin- 
istration by the supervisor of compensa- 
tion and records. 

Evening of the third day finds the 
foremen listening to the assistant man- 
ager of the fabricating division discuss 
its history and products. This meeting 
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is the prologue to a tour of the fabri- 
ating division. 

=, small company it might seem 
completely unnecessary and a waste of 
time for employees to do much touring 
in the plants of the company that em- 
Joys them. But in a company as large 
4s Armco, and doubtless in many others 
not nearly so large, it is surprising how 
much benefit is derived by having the 
foremen get a first-hand impression of 
what departments other than their own 
are like. 

In the tour of Armco’s fabricating 
division, for example, mine foremen 
from West Virginia see that their job 
at the mines is not merely to produce 
coal, but rather to contribute to the 
manufacture of end-products of many 
varieties. Blast furnace foremen see that 
instead of producing huge rivers of 
molten steel, they are actually produc- 
ing the materials needed to manufac- 
ture pipe to carry water for people to 
drink, or perhaps corrugated sheets for 
highway culverts. 


See Need for Teamwork 


Thus the visitors see that back in 
their own jobs they are playing on a 
team which has an important function 
in society. Also they see that each part 
of the team is dependent for its opera- 
tions upon the proper functioning of 
all the other parts. Out of it all emerges 
a bigger rol stronger feeling that no 
member of the team should let the 
other members down. 

International activities in steel trade 
are discussed by one of the top officials 
of the Armco International Corporation 
at the first meeting on the fourth day. 

Then the vice-president in charge of 
mining and manufacturing discusses his 
field of activities, and goes on to explain 
the importance of foremen develop- 
ment. Here also there is discussion of 
the long-range view of the industry. 

In this meeting the vice-president 
goes into considerable detail, but in an 
informal manner, about the company’s 
sources of materials, the problems of 
producing and transporting them, the 
financial aspects of meeting production 
schedules, and the problems related to 
final manufacture. Most of this discus- 
sion puts an entirely new light on fa- 
miliar problems and the rest of it de- 
velops and explains problems and solu- 
tions which .many of the foremen had 
never realized existed. 

A trip through the research labora- 
tory and a discussion of the relation of 
research to operations take all of the 
fourth afternoon. From this experience 
comes a new realization on the part of 
the foremen that large sums of money 
spent for research are well spent—be- 
cause of the contribution made by 
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ARMCO POLICIES 





The Essentials of Industry 


There are five essentials in the Structure of Industry. 
They are: 

First: Capital. 

Second: Plant, Property and Equipment. 

Third: A loyal, efficient and aggressive working or- 

ganization. 

Fourth: Demand for a product. 

Fifth: | Customers who are satisfied with the quality 
of product furnished and with the service 
rendered. 

While the first, second and third factors are absolutely 
essential, they often do try to the very limit the patience 
and endurance of the men who are back of an enterprise, 
before they can be brought together in proper relation and 
proportion. The fourth factor mentioned either exists of 
itself or has to be created. 





Management 


To find the man who has the particular characteristics 
and experience needed in each place to be filled, and then 
to take the total number of men so employed and develop 
them into a trained, unified, efficient and loyal “team”, 
who are satisfied with their opportunities and their rela- 
tions with the Company — that is the difficult task of 
management and the main essential in the success of every 
industrial undertaking. 


Even if all of these essentials are fully provided they 








Putting the company’s policies in writing keeps them free from ambiguity. 
A 16-page booklet of these policies is one of the principal items included 
in the notebook furnished to new foremen while they are being trained 
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research to the growth of the business 
and of job opportunities. Foremen also 
come to realize that pure research as op- 
posed to the practical variety is a pro- 
ductive field for corporate enterprise. 

Friday’s sessions begin with a talk by 
the assistant general manager “What 
we must do to keep ahead in the steel 
industry.” At this meeting the foremen 
are given a point-by-point analysis not 
only of essential steps for the company 
as a whole, but also of the essential steps 
that must be taken by management. 

This discussion leads naturally to an- 
other—given by the supervisor of train- 
ing—which stresses the responsibilities 
of foremen. Here the leadership re- 
quirements of foremen are among the 
main points stressed. 

Preventive maintenance is the topic 
of the final conference in which the 
general maintenance engineer drives 
home the point that losses caused by 
failure of maintenance have a direct 
effect on everyone in the company. 
Also stressed, with suitable examples, is 
how the failure of a seemingly small 
item may cause damage far in excess 
of the item’s apparent importance, and 
how small losses individually total large 





Getting the foremen better acquainted with a wide 
variety of details about the company is one of the 
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losses when they occur in large num- 
bers. Here also the foremen are te- 
minded of their obligation to cooperate 
with the maintenance department by 
reporting any unusual matters requiring 
maintenance attention, and by willing- 
ness to sacrifice some production if nec- 
essary to provide opportunity for the 
application of maintenance measures. 

Concluding the week’s program there 
is a general summary presented by the 
supervisor of training. 


Home Plant Training 


The week at headquarters is not the 
only training that the foreman gets. 
After each foreman has returned to his 
job, he spends the greater part of a 
second week in his own plant attending 
a supplementary series of meetings. 
Here he discusses with his works man- 
ager the information gained at head- 
quarters. Then the foreman spends a 
series of half-days in the employment, 
accounting, engineering, purchases and 
stores, safety, and other departments. 

These meetings acquaint the fore- 
men with the general operations in his 
own plant, so that in any future contacts 
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jobs of the director of training. 





with the various departments he wil] 
feel more self-confiaent and will be 
better informed. 

There are other details in inducting 
the new foreman that tend to empha- 
size his part in management. For ex. 
ample, every Armco foreman receives 
an identification pass of a type used 
only by members of management. This 
pass has a distinctive blue color, jis 
signed by the executive vice-president 
and general manager, and is plainly 
marked: “Only to be issued to members 
of management.” Almost all foremen at 
Armco have the use of a desk and tele- 
phone. And they are spared the neces- 
sity of standing in the pay line like the 
rank and file. Instead, a representative 
of the paymaster’s office delivers their 
salary checks. 

These marks of special distinction are 
important among the factors that make 
the foreman’s job desirable to him. 
They are important reminders that his 
efforts to win a place in management 
were worth it. But, more than that, 
they are continuous reminders that he 
is a member of management in fact. 

At the current rate at which the 
classes of seven are being handled, it 


Loose-leaf note- 
books contain supplementary literature 
























Armco’s training program, to study a typical problem 
from the same angle that top management sees it. 


will be possible not only to put all new 
foremen through the week at head- 
quarters but also gradually to bring in 
several hundred others who became 
foremen before the present program was 
put in effect. 

It all takes time. And it does cost 
money. Yet, in spite of the personal 
attention that the conferences require 
week after week from a dozen or more 
members of the company’s top manage- 
ment, the total time demanded of them 
for this important management-rela- 
tions program is very much less than 
casual thought suggests. The actual 
time required of the president, for ex- 
ample, is only one hour a week, and at 
Armco this is not believed to be too 
much for the president to spend directly 
for the maintenance of a high standard 
of management relations. 

Similarly, Armco’s top management 
believes the time required of the visit- 
ing foremen is well spent. After all, a 
full week is only 2 percent of a fore- 
man’s year, and it is far less than 2 per- 
cent of the total time that the average 
foreman spends on the job thereafter. 

As the result of these conferences, 
the foreman goes back to his job with 
a better attitude toward the company, 
toward top management, toward the 
personnel of his own department, and 
toward the functions of his own job. 

For example, toward the company 
there is no longer any feeling that it is 
simply a structure of machinery, build- 
ings, and money. Instead, the company 
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Foremen get behind the general manager's desk, in Afterward, foremen have a better appreciation of the 
part top management plays, and a better grasp of 
their own role in the management structure 





is seen as association of people in which 
the foreman has a leading part, and the 
machinery, buildings, and money are 
seen as simply the tools with which 
these people perform certain functions. 

Likewise, toward top management 
there is no longer any feeling that it 
consists of high-hat individuals who 
are little more than figureheads, with 
easy jobs, and little relationship to fore- 
men. Instead, top management has 
been found to consist of human beings 








of more than average friendliness, oc- 
cupying “hot-spot” jobs, and — 
ing functions of a managerial nature 
related directly to the managerial func- 
tions performed by the foremen. 

Most important, these attitudes are 
not the product of second-hand in- 
formation. They stem from facts the 
foreman has “seen with his own eyes” 
—and “right in the boss’s own office!” 
That kind of knowledge cannot easily 
be shaken. 





THE AMERICAN WAY 


1. The job of American industry, management, and labor is to make at 
lower and lower cost more and better products to sell for lower and lower 


prices. 


2. The only .way that job can be done is through understanding and 
sensible cooperation between management and labor. 

3. The spirit of that cooperation must be a sense of joint responsibility. 
The public is the “boss,” not management or labor. Both labor and man- 
agement must accept their share of responsibility to the public welfare 


and live up to their commitments. 


4. Mass production has demonstrated its ability to bring high wages, 
and higher wages can come only out of greater production and lower 


costs. 


5. While no single human institution or industry can promise complete 
security because of the complexity of modern civilization, management 
and labor can work toward certain, more stabilized employment. 

6. American industry should be a place of opportunity, a place in 
which men and women can grow and develop into better jobs. 

—Henry Ford 2, President, Ford Motor Company 
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Storage 


* PROBLEM: Boeing Aircraft Com- 

any, Seattle, has to stock a large num- 
ber of stringers—long pieces of formed 
or extruded aluminum alloy—used as 
stiffeners in its new double-decked com- 
mercial airliner, the Stratocruiser. 


% SOLUTION: Vertical storage. Elon- 
gated A frames are used subdivided for 
segregation of materials by type and 
length. Typical A frame (see photo- 
graph on facing page, also photograph 
at right) is 6 feet wide at the base, 
has a peak height of 24 feet, and is 16 
feet long, with each of the two faces 
subdivided into four 4-ft. bins. A foot 
scale is attached to outer face of frame. 

Frames are built of 2x6 and 1x6 
boards, and each of the five A trusses in 
a frame has two horizontal crossbraces. 
Braces provide “pigeonhole” horizontal 
storage space within each frame, there- 
by making a further contribution to 
floor space economy. 

For vertical storage of sheet material 
(see photograph below), smaller A 
frames are used. These frames have 
“feet” on which the lower edges of the 
sheets may rest. They are built in such 
a way that they may be lifted pallet-wise 
by a fork truck, permitting a double- 
deck arrangement that makes an im- 
portant saving in floor space. 











































































Shall Labor Bargain With 


Government or Employers? 


WHITING WILLIAMS, Consulting Editor, Factory 


“STOP TINKERING with the country’s 
economic system,” so CIO President 
Murray is reported to have lately told 
his associates, his eyes on Walter Reu- 
ther, “‘and get on with the old-fashioned 
union business of winning higher wages 
for workers!” 

This advice should have been hailed 
by all industrial employers. For it in- 
dicated that this labor strategist recog- 
nized the threat to all unionism carried 
by that specific fear which, as stated in 
these columns last month*, has lately 
come to grip Big Boss Public himself— 
the fear of a civil war which threatens 
to destroy our American Way. 

At this moment of writing, it looks 
as though this advice may have come 
too late to secure any great abatement 
of that threat. Last month’s “labor 
mess” is the “labor chaos” of today. 
John Citizen now looks directly into 
the evil face of civil war as brought 
about by a general strike.. Altogether, 
John Citizen’s fears appear justified. 


A Dangerous Buzz Saw 


Justified, also, is that fear for union- 
ism itself which evidently prompted 
Murray’s appeal for the yellow light of 
caution. His experience has taught him 
what younger leaders do not know— 
that the general strike, or anything re- 
sembling it, is a very dangerous buzz 
saw to fool with. Although aimed at 
employers, the general strike becomes 
at once a strike against the public—and 
for that reason is always a failure. 

Today Phil Murray’s advice may well 
be based upon exactly the same reason- 
ing that makes many industrialists be- 
lieve the only way to save competitive 
enterprise is to fight now the civil war 
that is likely to bring here the same re- 
sult that followed Britain’s nationwide 
walk-out in 1926—namely, the law of 
1927 which limited labor's battles to 
economic, and the abandonment of 
political, methods and objectives. 

At this writing it is impossible to fore- 
tell just what may be the result of this 





* See “The Public Is Fed Up With the 
Union Mess,” January, page 97. 
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current month. It may later be known 
in history as the month of the “great 
industrial crisis.” But it does appear 
likely that certain tragic consequences 
are now threatened in the field, if not 
of our political, then of our economic 
system. Witness the amazing fact that 
during the same time that the wheels of 
our world-famous machine of produc- 
tion and communications are threat- 
ened with stoppage by the biggest sprag 
ever inserted by conscious purpose in 
our history, at that same moment 
buyers on our stock exchanges have been 
offering higher prices for certificates 
conveying the ownership of exactly 
those same sprag-threatened wheels! 

Why such an anomaly? 

Can there be any other explanation 
than this—that to get out of its present 
jam without losing CIO’s support, the 
‘government now feels compelled to 
favor certain price increases—to risk, 
that is, the well-being of every citizen 
by rubbing the Aladdin’s lamp of in- 
flation? It expects, of course, to stop 
its rubbing in time to prevent this 
lamp’s harmless-looking but evil jinn 
from making the proffered wage in- 
creases worthless. 

Why does using this lamp of infla- 
tion, always illusory and so often catas- 
trophic, now strike the government as 
the only way to quiet John Public’s fear 
of civil war? 

I believe it is because, about ten 
years ago, it occurred to the leaders of 
government that, to maintain their 
party permanently in power, they need 
only arrange to gain the votes of the 
largest imaginable body of wage earn- 
ers. Since, as stated in last month’s 
article, the AFL leaders who were con- 
sulted proposed only an extension of 
the numerically small and limited trades 
unions, government deemed it better to 
promise its help to leaders equipped 
and willing to organize the much more 
numerous votes of the tradeless, un- 
skilled, unorganized workers. 

Due, doubtless, largely to the current 
depression, this historic governmental 
compact meant the promise of political 
support to, among others, many con- 
tingents who were much less interested 
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in the “old-fashioned union business of 
winning more money for workers” than 
in “tinkering With the country’s eco- 
nomic (and political) system.” While 
these radicals never represented any 
great number, their allegiance to the 
sacred cause of revolution—their will- 
ingness to work day and night for it— 
has always enabled a mere handful to 
direct and control the action of their 
less subversive and less zealous fellow- 
unionists. In addition, these few have 
long had the benefit of training in the 
“mass strike strategy” worked out and 
agreed upon by the Communist Party 
at such conferences as that held some 
years ago in Strasburg. 

“Walter Reuther is not a Com- 
munist,” thus one who attended that 
meeting confirms the direction of Mur- 
ray’s eyes. “But his objectives are such 
as to enjoy the support of his union’s 
leftists.” 


Cause for Bewilderment 


Active partnership with this contin- 
gent of purposeful “tinkerers” could 
hardly have been foreseen by our gov- 
ernment when it decided to abandon 
its position as impartial umpire and, 
instead, to trade its cooperation for the 
support, not of all wage earners and not 
of all unions, but only of those which by 
their nature could hope for almost un- 
limited membership. But that compact 
with its ensuing partnership does help 
to explain why the public as well as the 
employers have been so bewildered dur- 
ing recent years, and also why so many of 
our wage earners have been not only 
bewildered but also divided into so 
many opposing camps. 

“For years,” so an AFL leader lately 
put it, “any employer who bargained 
collectively with the CIO was in reality 
bargaining with his government! No 
wonder that such employers—to say 
nothing of AFL and of numberless in- 
dependent and other worker groups— 
have considered this an unfair, unjust 
arrangement, certain, in time, to bring 
our country to its present impasse.” 

That same leader’s long experience 
would have enabled him to point out to 
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any and all political leaders the crisis 
sure to ensue the moment they dare to 
refuse even the slightest demand made 
by the heads of workers formerly un- 
organized and therefore new to the im- 
ications of unionism. Even though 
such heads are granted 99.44 percent of 
their demands, the instant the last 56 
hundredths is for any reason refused, 
they can save their face and their official 
position—also their membership—only 
by ordering a strike. ‘This is not be- 
cause such leaders are unreasonable. In- 
stead, it is because the resultant battle, 
even if lost, serves to provide convincing 
demonstration of their loyalty to their 
followers. 

In passing, it should be added that, 
according to many experienced labor 
leaders, the CIO has always neglected 
properly to “sell” its members on union- 
im and the “labor movement’ as an 
historic ideal worth patience, and at 
least temporary suffering and sacrifice. 
On the contrary, it has put its reliance 
upon either its promises of immediate 
wage raises or upon its amazingly in- 
genious techniques of intimidation and 
social pressure—also, in far too many 
cases, upon the lawlessness permitted 
on local picket lines by politically com- 
mitted state and federal as well as 
municipal governments. 

If our political leaders had possessed 
greater experience, they would surely 
have foreseen the day when they would 
have either to break their compact with 
the head of “green” unionists or else 
lose the public’s confidence and sup- 
ort. But even if this error were over- 
ooked, it must be said that, especially 
during the war crisis, our government 
showed slight understanding of other 
and more obvious complexities in the 
field of labor relations. 


Serious Mistake 


For instance, while it set up such 
tools as the War Labor Board, it made 
the serious mistake of giving the board 
no set of principles on which to operate. 
Accordingly, that and related agencies 
first endeavored to handle each case “on 
its merits”—only to give later to every 
such decision the force of precedent 
and, to all intents and purposes, of law. 
Altogether, they proceeded seriously to 
disappoint workers, employers, and pub- 
lic with a conglomeration of wage stabili- 
zation, wage setting, mediation, fact 
finding, voluntary arbitration, political 
finagling, and, finally, virtually compul- 
sory arbitration. 

More pertinent, today’s poktical lead- 
ers show slight understanding of the 
wide differences that separate the prin- 
ciples and techniques of conciliation, 
fact finding, and arbitration—just as 
they also fail to see that collective bar- 
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WHITING WILLIAMS SAYS 


¢ Last month's “labor mess” is the “labor chaos” of today 


¢ To get out of its present jam without losing CIO's support, 
the government now feels compelled to favor certain price 
increases—to risk, that is, the well-being of every citizen by 
rubbing the Alladin's lamp of inflation 


e Labor can evidently expect to continue for some time 
to bargain politically with government rather than collec- 


tively with employers 


e Every inflationary race between wages and prices is 
lost not only by the wage earner but by everybody else 


e No law can ever take the place of job takers and job 
givers who look into one another's eyes across the table 





gaining, in spite of all appeals for its 
peacetime return, simply cannot func- 
tion as long as war or pre-war prices 
remain frozen. 

Similarly, these political leaders have 
to date failed to convince Boss Public 
that wages can properly be based on 
past and prospective profits but kept 
from influencing costs and selling prices. 
Equally unconvincing, also, has been 
their effort to base every employee’s 
purchasing power and every employer’s 
wage rates less upon actual productivity 
than on the specific total national in- 
come of $160,000,000,000 which they 
believe (or guess) necessary if the coun- 
try is to find it easy to pay the interest 
on its national debt. 

All of which explains the anomaly of 
stock exchange tickers which turn faster 
in the expectation of higher prices while 
the wheels of reconversion face stop- 
page. It is because our political leaders 
were too inexperienced to foresee the 
day when they would have to choose 
between denying, on the one hand, 
their political partner’s demand for at 
best uneconomic wage increases and at 
worst a change of our American system 
—or, on the other hand, risking the 
universal disasters of inflation. 

The moment of writing, no one can 
predict the outcome of what now ap- 
pears to be the government’s wish to 
give to its fact finders the wartime 
powers of compulsory arbitrators and 
thus to undertake the enormous task of 
determining all peacetime wages and all 
peacetime prices. 

From the industrialist’s angle one out- 
standing point is that labor can evi- 
dently expect to continue for some time 
to bargain politically with government 
rather than collectively with employers. 
A second point is that, even though 
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many large employers are now accused 
by their workers of every sin in the 
book, the real opposition to their de- 
mands for “purchasing power” without 
any reference to productivity, now 
comes less from Mr. Employer than 
from Mr. Man-on-the-Street. And from 
him it comes only because he has ob- 
served over the years that profit shar- 
ing supplies too fluctuating and too 
unreliable a base for “take-home,” and 
that every inflationary race between 
wages and prices is lost not 7 by 
the wage earner but by everybody else. 


Putting the Heat On 


It is because John Public abhors such 
chaos as he now endures that he can 
be expected to put the heat on Con- 
gress for curbing, or at least for making 
more responsible, the country’s politi- 
cally created Frankenstein. It is fer- 
vently to be hoped that the results will 
be fair to job takers, job givers, and 
customers alike. That will, of course, 
require compromise. But “the arrange- 
ment of viable compromise”—not of 
unjust compact—is said by philoso- 
phers to be the specific expert function 
which justifies the politico and the 
legislator. Nevertheless, it has to be 
added that at best no law can ever 
take the place of job takers and job 
givers who, as intelligent, honest, and 
fair-minded men, look into one an- 
other’s eyes across the table. 

Perhaps, accordingly, the most that 
can be expected from Congress is that 
it will permit the building of a pros- 
perous and happy reconverted America 
by helping to end its long-suffered politi- 
cal compact and return to the old- 
fashioned give-and-take compromises of 
constructive industrial relations. 
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Using Statistics to Control 


Mass-Production Quality 


EUGENE GODDESS, Head of Factory Engineering, North American Philips Company 


Dobbs Ferry, N. Y. 


Mass PRODUCTION of any product in- 
troduces minute, unique variables which 
in their aggregate tend to cause the 
product to lose its uniformity to the 
point where those differences can cause 
industrial losses. This is true of radio 
tubes and consequently techniques used 
to control the quality of mass produc- 
tion are applicable. 

We shall describe in this article, how 
three structures were brought under 
control at North American Philips to 
the point where they became the least 
varying components in the cathode ray 
tubes in which they were used. 

The cathode structure is composed 
of a cylinder of “radio” grade nickel, 
0.250 inch of which is held above the 
cathode ceramic by means of a collar. 
The cathode is coated with a layer of 
mixed carbonates, radio grade, about 
0.006 inch thick. The structure is 





shown in Figure 1. When placed in- 
side the grid structure, as shown in 
Figure 2, the space between the top of 
the coating and the grid becomes of 
the order of 0.005 or 0.006 inch, a 
necessary construction because of the 
various electrical characteristics required 
by the tube specifications. Now it is 
easily seen that with such a construc- 
tion, a 0.003-in. change in height di- 
mension can readily become an indus- 
trial headache. 

Since the over-all height of the coated 
cathode is determined by (1) the 
height of the cylinder above the collar, 
and (2) the thickness of the coating to 
control the cathode structure, both 
these factors should be observed. One 
might argue that only the coated cath- 
ode need be observed, but it should be 
pointed out that thin coating can result 
in poor life whereas an excessively thick 


coating can be difficult to degas and 
be an inefficient emitter, since the tem- 
perature gradient between the base 
metal and the cathode surface may be 
considerable. It is difficult to make ac- 
curate measurements of the thickness 
of the cathode coating. However, if 
the uncoated cathode height is brought 
under control, then the coating thick- 
ness can be assumed to be (on the aver- 
age) the difference between the average 
value of the heights of the coated and 
uncoated cathodes. 

What was done in this instance was 
to control both the uncoated and coated 
cathode heights, making measurements 


Below, curve that resulted from 8 
months of controlling uncoated 
cathodes. Range of 0.0024 inch was 
reduced to 0.0009 inch 
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shown in Figure 3. 


A sample of five cathodes is taken 
from produc- 


* periodically at random 


Figure 1. Cathode is a cylinder of “radio” grade 
nickle held above the cathode ceramic by a collar 


by means of a toolmaker’s microscope, 


tion, and the dimension to be controlled 


is measured. The average value of the 


difference between the largest and 
smallest values of the five observed 
measurements is computed, and this 
difference value is plotted as range. 
The chart shows the control curve 
which resulted from 8 months of con- 


Figure 2. In the grid structure, space between top of 
coating and grid is 0.005 or 0.006 inch 













the difficulties in conducting this 
control was that production was spas- 
modic—i.e., a crew of operators could 
produce enough cathodes in a 3-day 
period to cover about 10 days’ tube 
production. Notwithstanding this dif- 
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Figure 3. Measurements were made on a toolmaker’s microscope 


was brought to within 0.0005 inch of 
the mean of the specification. Prior to 
the institution of the control, the aver- 
age of the readings was 0.0013 inch 
away from the mean of the specifica- 
tions—and this in a case where the 
lower limit is presumably 0.001 inch 
away from the mean. 

At the initiation of the control, an 
average range of 0.0024 inch was com- 
puted, whereas at the end of the 
8-month period the value was reduced 
to 0.0009 inch. Certainly this control 
was worth the effort. 

The control on the coated cathode 
showed excellent results mainly because 
various methods of reducing the coat- 
ing height were tried. The statistical 
control enabled rapid and meaningful 
interpretation of the results. 

The heater is a double helical coil 
made of tungsten wire and coated with 
pure alundum. Since the heater current 
is set at a specific value, it is necessary 
to maintain the heater resistance within 
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certain limits. The heaters are prepared 
by cutting various lengths of wire, de- 
pending on the weight per 200 milli- 
meters of wire, and then winding the 
wire into a double helix. The helix is 
then coated and finally baked in a hy- 
drogen furnace, thereby sintering the 
alundum coating to the heater. 

Two problems are presented by this 
structure. The first is obtaining the 
—_ heater current, and the second 
is obtaining the proper amount of alun- 
dum coating, thereby reducing cathode- 
to-heater leakage and shorts. 

Measurement showed that the lead re- 
sistance was of the order of 0.06 ohm 
so that as a matter of specification it 
was decided that a cold wire resistance 
between 1.30 and 1.40 ohm would 
maintain the current between the speci- 
fied limits. 

With this information at hand, con- 
trol was initiated. It was shown that 
(1) the heater wire on the spools was 
not of uniform diameter for the entire 





winding on the spool; (2) more accur- 
ate methods of length cutting were 
needed. 

The wire resistance was measured by 
means of a special wheatstone bridge, 
A sample of five heaters was taken 
every hour during the period when wire 
cutting was in operation. The average 
value was plotted as resistance and the 
difference between the highest and 
lowest values was plotted as range. 

A control chart of heater resistance 
was plotted over a period of 9 months. 
Initially the product was far away from 
the desired mean of 1.35 ohm. As im- 
proved methods of cutting and engi- 
neering devices were introduced, the 
statistical control became tighter. In 
all cases, the measure of the efficacy of 
a new technique was the control chart. 
At the end of the 9-month period the 
resistance varied about 0.004 ohm from 
the mean and the range was reduced 
from 0.078 to 0.022 ohm maximum. 


Weight Control Chart 


A heater coating weight control chart 
also was made. Experiment showed the 
desirable heater coating weight to be 
about 10 to 12 milligrams. Initially, the 
amount of coating was determined by 
operator inspection. When the control 
chart got under way, it became imme- 
diately apparent that an automatic 
timer would be required to lend a suit- 
able degree of uniformity to the prod- 
uct. Since this was a self-cycling timer, 
there was a tendency for the operator 
to miss the start of the cycle by about 
half a second. 

Then a foot pedal control timer was 
introduced. The operator placed the 
heater in the alundum suspension, 
stepped on the pedal and the cata- 
phoresis began. 

Much difficulty was encountered at 
first because of operation inexperience, 
varying line voltage, and instances 
where the balance used for weighing was 
improperly adjusted. When those ex- 
plicable readings were discounted and 
new limits computed, the mean of the 
limits, 11.3, was almost coincident with 
the specified mean. The upper and 
lower limits were 11.7 and 10.9 milli- 
grams, respectively. These limits were 
instituted and retained for the duration 
of the chart. It was interesting to note 
that when the timer stopped keeping 
proper time, the control chart indi- 
cated it immediately. Production was 
then suspended until a new timer was 
installed. 

The use of statistical control charts 
is applicable to some vacuum tube man- 
ufacturing problems. These charts of 
themselves do not control a product but 
they do supply a useful measuring test 
by which the control can be observed. 
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Procedure for a Successful 


Suggestion System 


W. E. GROTH 


Suggestion System Manager, Johnson & Johnson, New Brunswick, N. J. 


One “must” in any successful suggestion plan is a booklet for employees that 
explains how the system works. Companies now contemplating such a booklet 
will find it profitable to examine pages from Johnson & Johnson's “What Do YOU 
Suggest?” —some of which are reproduced full size with this article 





AN EMPLOYEE SUGGESTION SYSTEM, as 
conceived and operated at Johnson & 
Johnson, is a definite procedure (1) for 
soliciting, classifying, and appraising 
ideas from employees that may benefit 
the company in its —- or in its 
relations with its employees, its patrons, 
or the public, and (2) for rewarding 
employees who submit such worth- 
while ideas, generally with a cash award. 
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He got a check for $1179 for sug- 
gesting a better method of opening 
and salvaging cartons! It saved 
the company $7860. Awards at 
Johnson & Johnson are customarily 
made by foremen, but this one 
called for a little ceremony involv- 
ing the vice-president in charge of 
manufacturing 
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Back of the plan is the basic idea that 
the man on the job is the logical per- 
son to suggest better ways for doing his 
work. If he feels that his importance 
as an individual is recognized, and that 
his ideas will be fairly considered, he 
will do his work more efficiently and 
with greater enthusiasm. 

The principal objectives of the J&J 
employee suggestion system are there- 
fore (1) to encourage and stimulate the 
flow of constructive suggestions that 
may improve working conditions and 
methods; (2) to bring about better re- 
lations between management and em- 
ployees through the establishment of a 
common meeting ground for discussion 
of ideas and thoughts about the com- 
pany and its work; and (3) to direct the 
eyes, ears, and minds of all employees 
and officers toward bettering the work 
of the company. 

To make sure that workers under- 
stand the thinking back of the plan, 
the company has combined in an attrac- 
tive booklet (4x7 inches) all the rules 
it feels may be needed to run a suc- 
cessful suggestion system. It has been 
J&J experience, in passing, that the 
simpler the system, the better its chance 
of success. 

Pages from this booklet are repro- 
duced herewith in the thought that the 
booklet may be used pretty much “as 
is” or in slightly modified form by other 
companies that are planning to set up 
suggestion systems, or that wish to im- 
prove systems now in use. Not in- 
cluded in the illustrations for this arti- 


cle is the following definition which is 
displayed on page 4 of the booklet: 
“A suggestion is a positive, construc- 
tive idea to improve methods, equip- 
ment, and procedures; to make for safer 
and better working conditions; to re- 
duce the time or cost of an office, fac- 
tory, or sales operation; or to improve 
either industrial or public relations.” 
The following suggestion system out- 





“Make your ideas hatch dollars,” 
says Johnson & Johnson in the sug- 
gestion system booklet it dis- 


tributes to employees. Suggestion 
boxes, placed in 43 plant locations, 
serve as reminders to workers 
that, as Charles F. Kettering has 
said, “the whole fun of living is in 
trying to make something better” 
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line is from Johnson & Johnson’s Stand- 
ard Personnel Practice No. 8: 


Purpose 


The object of the suggestion system 
is to solicit and investigate all em- 
ployee suggestions with an eye toward 
the improvement of existing methods, 
and products, the reduction of waste, 
and the cementing of employee and 
employer relations. 

The suggestion system does not have 
the authority to approve or disapprove 
suggestions made by employees, but as- 
sists and advises supervisors in the 
soliciting and investigation of all sug- 
gestions. It is a service department and, 
in the final analysis, the supervisor is en- 
tirely responsible for the number and 
quality of suggestions received from his 
department. 

The administration of the suggestion 
system is under the direct supervision 
of the suggestion system manager, who 
is responsible to the personnel director. 
All questions pertaining to suggestions 
and not answerable from available in- 
formation should be referred to the sug- 
gestion system. All suggestions received 
should be immediately turned over to 
the suggestion system for investigation, 
regardless of how important or unim- 
portant they appear to a supervisor. 


Eligibility for Making a Suggestion 


All employees and supervisors below 
the classification of foreman are eligible 
for cash awards except staff and service 
employees whose regular duties lie in 
the line of creative work. Not eligible 
for cash awards are engineers, chemists 
cost, time study men, etc. However, 
the compensation and advancement of 
such employees in the organization are 
importantly influenced by their ability 
and initiative shown in making worth- 
while suggestions. 


Preparing the Suggestion 


1. Obtaining the blanks. A sugges- 
tion should be made on the Employee 
Suggestion Form No. 33-13 which is 
supplied the department head by the 
label room. Suggestion boxes have been 
supplied in all departments. It is the 
supervisor's duty to see that suggestion 
blanks are always available in the boxes, 


2. Writing the suggestion. An em- 
ployee may expect assistance from any- 
one of his superiors or from a member 
of the suggestion system. This assist- 
ance extends to help in writing the idea, 
in making it clear, specific, and concise. 


3. Delivering the suggestion. The 
label room carries a supply of envelopes 
addressed to the suggestion system. 
These may be obtained by foremen and 
given to employees or kept in suggestion 
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Booklet distributed to all men and women tells (1) aims of J & J suggestion 
system, (2) who can make a suggestion, (3) types of suggestions desired, 
(4) how to submit a suggestion, (5) what happens when a suggestion is 
received, (6) how suggester benefits. Full-size reproduction of these sec- 
tions are shown on facing and subsequent pages 


boxes. Employees may turn in sug- 
gestions through the regular interdepart- 
mental mail service. Suggestions may 
also be mailed outside through the U. S. 
mail, may be sent to the suggestion sys- 
tem directly by the supervisor in charge, 
or may be personnally delivered to the 
suggestion system by the writer, the lat- 
ter only when it does not interfere with 
the employee’s duties. 


Investigating the Suggestion 


When a suggestion is received by the 
suggestion system, it is assigned a num- 
ber, recorded, and checked for duplica- 
tion. A letter of acknowledgment is 
then mailed to the suggester, and as 
soon as possible thereafter an investi- 
gator will visit the suggester, his super- 
visor, and all others who can contribute 
to the investigation. 
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The Aims of the J é J 


To obtain ideas for mak- 
ing work and working 
conditions easier, and 
more satisfying person- 
ally. 


To encourage you to de- 
velop ideas for the im- 
provement of the business. 


To give you credit for 
your good Suggestions. 


To permit you to partici- 
pate in the saving your 





Suggestion System: 


To increase production by 
increasing the effective- 
ness of each employee’s 
efforts. 


To reduce costs so that the 
Company can better meet 
competition, thereby safe- 
guarding your job. 


To develop safer methods 
and better working con- 
ditions. 


To encourage you to study 
the details of your job as 
well as Company proce- 


~ 
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idea makes possible. 


dures. 




















Booklet sets down “in words of one syllable” eight 
why’s of the suggestion system. The why’s make it 


The suggestion investigator gathers 
all the necessary data, including sales 
information, installation, new _ tools, 
machines, new material, changes, etc. 
These he presents to the foreman show- 
ing, if possible, savings involved. Cer- 
tain suggestions of an intangible nature 
involving comfort, fatigue, rest, safety, 
morale, or attitude of employees are re- 
ferred to the personnel department. 


Accepting and Instituting Suggestions 


The investigator combines the idea 
of the employee with additional sug- 
gestions from the foremen and other in- 
terested parties, and arrives at the best 
solution to any problem. The foreman 
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then issues the necessary mechanical 
orders or other orders for the change 
as set forth in the suggestion. This pro- 
cedure indicates that the suggestion has 
been accepted. 

After the suggestion has been thor- 
oughly investigated and installed, and 
the cost as well as the savings of the 
proposed changes have been figured, the 
foreman, the product director, or other 
interested party confirms the amount of 
savings. 


Determining Amount of Benefits 


1. Tangible suggestions. For im- 
provements resulting in measurable sav- 
ings, cash awards based on 15 percent 





perfectly clear to the rank-and-file employee that both 
worker and company stand to win 


of the estimated net savings for one year, 
for direct operators, or 114 percent of 
the estimated net savings for assistant 
foremen, group leaders, quality control 
workers, mechanics, clerks, and others 
in supervisory capacities below the rank 
of foreman will be paid. Minimum cash 
award is $5. There is no limit to the 
amount that may be paid. The net sav- 
ings are figured on the basis of the previ- 
ous 12 months’ sales, minus % the cost 
of the installation. 


2. Intangible suggestions. Awards 
for improvements which do not result 
in measurable savings are based on the 
importance of the idea. The award will 
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—WHO can make 


All employees and su- 
pervisors below the 
classification of Fore- 
man are eligible for 
cash awards except 
staff and service em- 
ployees whose regular 
duties lie in the line of 
creative work. Not eli- 
gible for cash awards 
gre Engineers, Chem- 
ists, Cost, Time Study 
Men, etc. The ability to 
criticize constructively 








a Suggestion ——? 


make worthwhile sug- 
gestions is expected of 
such employees and is 
recognized both in 
their advancement and 
compensation. The 
compensation and ad- 
vancement of such em- 
ployees in the organi- 
zation are importantly 
influenced by their abil- 
ity and initiative shown 
in making worthwhile 
suggestions. 

























and the initiative to 
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Pages 8 and 9 of “What Do YOU Suggest?” tell who 
is eligible and who isn’t. Note statement that com- 


be recommended by the supervisor of 
the department, assisted and advised by 
the suggestion system. 


Payment of the Award 


When the change is actually made 
and in operation, the award recom- 
mendation is sent to the vice-president 
in charge of manufacturing for final 
approval. If the award amounts to over 
$100, a copy of the accepted suggestion 
with all supporting data also is sent 
to him. 

When the final approval is received 
by the suggestion system, a payroll 
check requisition is made out in the 
suggestion system office and sent to the 


( 
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payroll department, where the check is 
made out. 

Upon receiving the check from the 
payroll department, the suggestion sys- 
tem writes letter explaining to the em- 
ployee for what he is being paid, and 
check and letter are forwarded to the 
foreman for distribution. 


Potential Value Suggestion 


If management feels that a sugges- 
tion has potential value but, because of 
business conditions, is unable to adopt 
the suggestion at the time it is sub- 
mitted, a token award will be paid, and 
the suggestion will be held in the “long 
range” file and reinvestigated periodi- 


pensation and advancement of other employees is 
influenced by initiative shown in making suggestions 


cally until such time as it is either ac- 
cepted and any additional award paid, or 
the suggestion is rejected. 


Rejection of Suggestions 
In the case a foreman, superintend- 


“ent, product director, or rejecting au- 


thority rejects a suggestion, he will sub- 
mit a written rejection notice to the 
suggestion investigator. The employee 
receives immediately from the sugges- 
tion system a letter stating clearly the 
reasons given by the supervisor for such 
a rejection. ‘This reason comes from 
the rejecting authority, and it will be 
based on data supplied by costs, 
methods, time study, engineering, per- 
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Types of Suggestions 
Desired 


Your job offers you the best 
opportunity to make Sug- 
gestions. A detailed know!l- 
edge of your work and 
your experience combined 


with creative imagination, provide ideal con- 


ditions under which to develop worthwhile 


improvements. 


You are requested to submit all Suggestions you 
consider of value to the Company, no matter how 
small the savings might appear to be. Sugges- 
tions should be carefully thought through and 
developed in as much detail as possible. All Sug- 
gestions will be thoroughly investigated. 


Suggestions may be submitted on any subject 
pertaining to Company business, such as: 


© Accident Prevention 
®@ Elimination of Fatigue 


@ Manufacturing and Operating Im- 


provements 












Better Handling and Storage Methods 
Elimination of Unnecessary Work 
Employee Comfort and Welfare 
Reduction of Waste 

Reduction of Cost 

improvement in Packaging, Contain- 
ers, or Closures 

Improvement in Equipment and Tools 
Fire Prevention 

Improved Methods of Distribution 
Transportation Improvements 

Better Methods of Merchandising 


Products 


Sales Promotion Suggestions 

Better Service to Customers 
Improved Office Methods and Systems 
Product Improvement 

New Product Ideas 

Improved Housekeeping 

Suggestions dealing with improvements on parts, 
processes, or layouts which are projects of our 
Engineering or other departments will not be 
eligible for award until such time as the new 
improvement is considered complete. Should you 
submit a Suggestion on such an improvement, 
your Suggestion will be returned to you with 
information as to the approximate date on 
which the Engineering Department will have 
completed their work, at which time you may 
again submit it. 





These two pages point out to the employee that his 
job offers him the best opportunity to make sugges- 


sonnel, etc. In the case of duplication, 
the employee will receive immediately 
a letter stating that his suggestion is 
a duplicate and explaining what it is 
a duplication of. 


Reinstatement 


An employee may reinstate any re- 
jected suggestion within two years of 
the original date of writing, merely by 
securing from his supervisor or the sug- 
gestion system a reinstatement form, 
filling it out, and sending it to the sug- 
gestion system. 

If any change is made by manage- 
ment which includes the idea of any 
previously rejected suggestion, the orig- 
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inal suggester will be paid an award in 
the usual manner, as long as the sug- 
gestion is not more than two years old. 


Suggestion on Projects in Process 


Suggestions dealing with improve- 
ments on parts, processes, or layouts 
being made by engineering or other 
departments, will not be eligible for 
awards until such time as the work in 
progress is considered completely in- 
stalled. Should an employee submit a 
suggestion on the improvement of a 
process being installed, his suggestion 
will be returned to him with informa- 
tion as to the approximate date on 
which the engineering department will 





tions for worth-while improvements, that all ideas 
should be submitted, no matter how small the savings 


have completed its work. Then the 
employee may again submit his plan. 
Suggestion Accepted 

1. Signature ot accepting authority 
secured. 

2. Savings, if any, calculated by the 
investigator. 

3. To suggestion system manager. 

4. Inspected to see that figures are 
correct and as to handlings. 

5. To system secretary. 

6. Check off assignment books. 


7. Remove active card from tickler 
file, record disposal, and file in month’s 
completed accepted suggestions. 


CONTINUED ON NEXT PAGE 



































































ber and also your department. 


chine name and number. 


will help. 


50% of the award. 


it through. 





Here is what you should 
do if you wish to submit 





(a) Obtain a Suggestion form and envelope 
from the Suggestion Box in your department. 
(b) Submit only one Suggestion on a form, be 
sure to date it and give your employee num- 


(c) Tell what your Suggestion may accomplish 
and why you think it is a good idea. 

(d) Tell location or department affected, mate- 
rial product or routines involved. Give ma- 


(e) Make simple drawings, jigs or samples if they 


(f) A Suggestion, to be accepted for investiga- 
tion, must tell how an improvement can be 
made. Your proposed change may be im- 
proved upon by one of our Development 
Departments in which case you will be paid 


(g) If you need help in setting your Suggestion 
down on paper, approach your supervisor or 
anyone from the Suggesiton System. 

(h) Place it in the Company mail basket, U. S. 
Mail, or bring it to the Suggestion System 
Office. If you feel that your Suggestion should 
be given immediate attention, give a copy 
also to your supervisor who will help follow 


Here is what will happen 
when your suggestion 
is received: 


(a) Your Suggestion will be recorded, a letter of 
acknowledgment sent to you, and thoroughly 
investigated. 

(b) In investigating your Suggestion the ir.vesti- 
gator will seek the opinions of all those best 
qualified to judge the merits of your 
Suggestion. 

(c) If for one reason or another your Suggestion 
is rejected, you will receive a complete: and 
satisfactory explanation as to why ‘t was 
rejected. 

(d) The Suggestion System will see that your 


Suggestion if adopted, is put into operation 


as soon as possible after it has been 
approved. 





e 


SUGGESTION SYSTEM 


G. g-. a 














On page 12 of “What Do YOU Suggest?” the em- 
ployee finds instructions for submitting a cost-saving 


8. Hold cards for monthly reports. 

9. Copy of award requests sent to 
plant manager for approval. 

10. Write check requisitions (per- 
sonnel director to payroll). 


11. Checks returned to suggestion 
system secretary for distribution. 

12. Write letter to suggester describ- 
ing suggestion being paid for, and at- 
tach check and new suggestion form 
(copy to suggester’s folder and file). 


13. Distribute check and letter to 
foreman who in turn personally dis- 
tributes to suggester. 


14. File suggestion. 
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Flow of Suggestion 


Following is the flow of an em- 
ployee suggestion from the time it is 
written to the time it is completed and 
filed: 


1, Suggester writes suggestion. 
2. Suggester mails suggestion. 


3. Suggestion is delivered by mail de- 
partment to suggestion system office. 


4. It is received and dated by sugges- 
tion system manager. 


5. Edited, titled for subject file, 
marked to indicate foreman and depart- 
ment affected, and date received. 


idea. And on page 13 he learns what happens to 
his suggestion—something he really wants to know 


6. Suggestions are held in group un- 


til following morning. 

7. Suggestion goes to suggestion sys- 
tem secretary. 

8. Check number assignment sheet 
for number and credit department from 
which suggestion is received. 

9. Assign number to suggestion. 

10. Fill in investigation sheet. 

11. Write acknowledgment _ letter. 
(Original to suggester; copies to depart- 
ment head affected and files. ) 

12. Type numerical, name, and sub- 
ject file cards. 

13. File numerical and subject cards. 

14. Attach name card to suggestion. 
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(a) For improvements resulting in measurable sav- 


ings, cash awards will be paid based on 15% 
of the estimated net savings for direct and 
indirect operators, clerks and secretaries; or 
11%% of the estimated net savings for 
Assistant Foremen, Group Leaders, Quality 
Control Inspectors and Mechanics. Net Sav- 
ings are figured on the basis of the previous 
twelve months sales, minus % of the cost of 
installation. 

Installation Cost is the amount of money re- 
quired to put your idea into effect. This is 
written off on a three-year basis, so that only 
Ys of the investment cost is charged against 
the one year’s savings. 

Example: If you make a Suggestion which, it 
is estimated, will save the Company $500 in 
labor and material, and it cost $150 to install 
this improvement, the award for direct and 
—_— opergtors, clerks and secretaries will 

e 


$500 Minus $150 x 15% or $67.50 
3 





$ 


( 
Y 


benefit — 


Using this same example, the award for 
Quality Control Inspectors, Mechanics, Group 
Leaders, and Assistant Foremen will be 


$500 Minus $150 x 11%% or $50.63 
3 


(b) Awards for improvements which do not re- 


sult in tangible savings are based upon the 
importance of the idea. The award will be 
recommended by the head of the depart- 
ment affected since he, better than anyone 
else, can measure its value. The award rec- 
ommended by him will be reviewed by the 
Suggestion System. 


(c) The minimum cash award for improvements 


accepted and installed is $5.00. There is no 
limit to the award you might earn. 


(d) A record of all your adopted Suggestions 


will be filed in your personnel folder. These 
may help you better your position in the 
organization. 


(e) If Management feels that a Suggestion has 


potential value, but because of business con- 
ditions or other conditions beyond its con- 
trol, is unable to adopt the Suggestion at the 
time it is submitted, a token award will be 
paid and the Suggestion will be held in our 
long range file and reinvestigated periodi- 
cally until such time as it is either accepted 
and any additional award due is paid, or the 
Suggestion is rejected. 


SS 


cy 
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No need for higher mathematics here! 
with grammar school education can make the very 


15. Check suggestion against file for 
duplication. 


16. If duplicate, note is made on sug- 
gestion and suggester is advised (by 
letter). 


17. Suggestion held till following 
morning. 
18. Suggestion to system manager. 


19. Manager inspects and decides 
which investigator can best handle it. 


20. Assigned to investigator. (a) 
Name card marked as to who assigned 
to and given to secretary; (b) secretary 
files card in active file and lists in as- 
signment book. 


VOLUME 104, NUMBER 2 





FEBRUARY, 1946 


A worker 


21. Suggestion investigated. (A 
status letter is mailed each suggester, 
each 30 days.) 

Suggestion Rejected 


1. Signature and written rejection re- 
ceived from rejecting authority. 


2. To suggestion system manager. 
3. Inspected as to handling. 


4. Dictate rejection letter to the sug- 
gester. 


5. To system secretary. 
6. Check off assignment book. 


7. Remove active card from tickler 
file, record what disposal has been made, 


simple calculation necessary. Note the punch line: 
“There is no limit to the award you might earn” 


and file in monthly completed rejected 
suggestions. 
8. Hold cards for monthly reports. 
9. File suggestion. 
Suggestion Duplicated 
1. Reason for duplication listed. 
2. To suggestion system manager. 
3. Inspected as to handling. 


4. Dictate duplication letter to the 
suggester. 


5. To system secretary. 
6. Check off assignment book. 


7. Remove active name card from 
tickler file, record disposal made, and 


119 



























(a) Ail applicable deductions required by law 
such as income tax, etc., will be made when 
the award is paid. 


(b) Suggestions which are believed to be origi- 
nal thoughts but may have been submitted 
previously by someone else, or may have 
been under consideration by management 
will be rejected as duplicates. 


(c) Suggestions regarding obvious maintenance 
repairs or concerning a routine function will 
not be eligible for awards unless they show 
a new and improved method of doing the 
work, 


(d) An employee’s Suggestion which was not 
adopted when first investigated, but which is 
adopted by the Company within two (2) 
years from the date the proposal was first 
received by the Suggestion System, will be 
awarded if the Suggester will write to the 
Suggestion System referring to his original 
Suggestion which is kept on record. 


(e) All Suggestions submitted become the prop- 
erty of the Company. 


(f) Any previously rejected suggestion, which is 
not more than two (2) years old, can be re- 
instated for re-investigation by written re- 
quest to the Suggestion System explaining 
what the Suggestion was about, giving the 
number if possible, and additional informa- 
tion on which you base your request for 





Information 


reinstatement. (You may get a form for this 
purpose from anyone connected with the 
Suggestion System.) 


(g) In the case of a partnership Suggestion, the 


award will be evenly divided, unless re- 
quested otherwise in writing on the Sugges- 
tion form. 


(h) If a change is made in any operation as a 


(i) 


result of a verbal Suggestion to your depart- 
ment head, the Suggestion will be consid- 
ered eligible for an award if you submit it 
on a regular Suggestion form within 30 days 
of the time the operation was changed, ac- 
companied by a letter of approval from your 
department head. 


The Suggestion System decisions on any ques- 
tion relating to the interpretation or to the 
operation of the Suggestion System, or to the 
question of awards payable shall be final. 
The rules and policies of the Suggestion Sys- 
tem may be altered or amended as such 
changes are considered advisable. 











“What Do YOU Suggest?” concludes with two pages 
of general information about the J&J suggestion sys- 


tem and (not illustrated) an individual record of sug- 
gestions made—number, date, rejected, or accepted 


file in monthly completed duplicate file. 
8. Hold cards for monthly reports. 
9. File suggestion. 


Suggestion “Long Range” 
1, Reason for long-range action. 
2. To suggestion system manager. 
~ 3, Inspected as to handling. 
4. To system secretary. 
5. Check off assignment book. 


6. Remove active name card from 
tickler file and record action taken. File 
in month’s long-range file. 


7. Copy of award requests sent to 
plant manager for approval. 
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8. Check requisition (personnel di- 
rector to payroll). 

9. Checks returned to suggestion 
system secretary for distribution. 

10. Write letter to suggester explain- 
ing reason for placing in long-range file, 
and attach check and new suggestion 
form (copy to suggester’s folder and 
file). 

11. Distribute check and letter to 
foreman for distribution to suggester. 


12. File suggestion. 


Suggestion Monthly Reports 


1. Manager takes physical inventory 
of all active suggestions. 


2. Secretary gives completed cards 
for month to manager. 


3. Manager and secretary complete 
monthly foremen’s reports listing ac- 
cepted suggestions—savings and awards 
for month by department (original to 
foremen; copies to bulletin, to training, 
plant manager, Chicago 2, and file). 


4. Manager and secretary complete 
monthly summary report (copies to 
all foremen, superintendents, directors, 
Chicago 2, department heads, and file— 
45 copies). 

5. All cards to secretary. 


6. Secretary files cards, reports, etc., 
thus ending month’s work. 
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Vision Tests Predict 
Worker Capability 


N. FRANK STUMP, Industrial Vision Department, Bausch & Lomb Optical Company, 


Rochester, N. Y. 





VIsUAL TESTS were given to the workers 
in the electric soldering department of 
Bausch & Lomb Optical Company in 
order to determine (1) what visual func- 
tions are related to general efficiency on 
this job; (2) how visual functions affect 
amount and quality of production; (3) 
whether increased production is pos- 
sible with equally high quality or bet- 
ter quality; (4) whether measurement 
of visual functions should supplement 
methods previously used at employment 
for selection and placement of electric 
soldering operators. 

Some of the conclusions that can be 
made from the studies are: 


1. An analysis of average hourly earn- 
ings and of rejects (caused by poor 
quality) showed that wide differences 
cxisted in employee ability to perform 
the job of electric soldering. 


2. Average hourly earnings of em- 
ployees who met visual standards were 
$0.827; those who had inefficient vision 
earned an average of $0.690. This dif- 
ference of $0.137 in average hourly earn- 
ings means a difference of $1.096 per 
8-hour day, or $6.576 a week. A weekly 
earning increase of $6.576 can be trans- 
lated into an additional number of 
frames soldered with about 8 to 15 
percent betterment in quality—quality 
being defined in terms of fewer rejects. 


3. Application of test results to the 
study of various problems, such as ab- 
senteeism, has brought about positive 
results. For example, there were approxi- 
mately 24 times as many half-day ab- 
sences among employees who had in- 
eficient visual performance compared 
to workers who met the standards. 


4. Had these visual standards been 
used originally in the selection of elec- 
tric solderers, or had they been used to 
point out the desirability of rehabilita- 
tion of those not visually efficient for the 
job, an approximate 15 percent improve- 
ment in the work of A and B operators 
(A-very good; B-good; C-poor) should 
have resulted. 


The electric spot soldering process in 
the frame department of Bausch & 
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Electric spot soldering in frame department of Bausch & Lomb must be 
performed skillfully if finished product is to pass inspection. It has been 
proved that workers meeting visual standards produce more, therefore 
earn more, have fewer rejects, and have a better absenteeism record 


Lomb Optical Company consists of 
joining metal parts by heating and then 
applying solder to the heated parts at 
the correct moment. 

The surface to be welded is ground or 
filled, and flux is spread on the surface. 
Electrodes are closed, making contact 
with materials being soldered. In this 
process it is extremely important that 


specified heat be given to a small area, 
at which time solder is applied simulta- 
neously until a sufficient amount has 
melted. The contacts are then released 
and the material is removed from the 
clamp. 

Spectacles and parts worked on in- 
volve copper weld, nickel, gold-filled, 
and steel frames. Operators handle flux, 
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Figure 1. Visual patterns desirable for electric soldering operations, and 
the actual score made by one of the employees in the highest hourly 


rating group. Scores in the darkened area are undesirable 
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Figure 2. Comparison of quality performance and color discrimination. 
In the group of employees who rated highest in quality performance, 50 
percent were also rated highest in color discrimination 


brush, water for cleaning blocks, cotton 
gloves, file, nickel, 1l-carat gold, and 
wire solder. 

This job must be performed skillfully 
if the finished product is to pass exact- 
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ing inspection. From a practical angle 
a rigid top arm and bridge assembly 
means accurate alignment of parts with- 
out the necessity for frequent adjust- 
ments after frames have been acquired 


by customers. This is extremely impor. 
tant to the persons wearing the frames, 
because the wearers of glasses do not 
have their frames adjusted voluntarily 
as frequently as is desirable. Eye-wear 
users, in general, do not realize that 
properly adjusted frames to fit the in- 
dividual needs of the wearer are impor- 
tant if they are to see well and the 
frames are to look well. 

The studies attempted to discover to 
what extent efficient visual functions 
improved not only the productivity of 
the employee, but also the quality of 
the work. It was argued that if a real 
relationship could be found between 
quality performance and visual func- 
tions, it would be to the advantage of 
the company, as well as to the employ- 
ees, to see that the job was adapted to 
the visual characteristics of the operator. 
Experience has proved this argument to 
be correct. 

It was found that this job calls not 
only for definite levels of visual acuity, 
but also for certain other visual skills 
relative to eye posture and color dis- 
crimination. 

Each of the scores on all 12 tests was 
related to various degrees of perform- 
ance on the job, in terms of criteria of 
success. ‘These criteria of proficiency 
were: 


1. Production figures. 

2. Quality (percentage of spectacle 
frames passing inspection). 

3. Average hourly earnings. 
_ 4. Performance ratings of foremen. 


After all these criteria were applied, 
each visual function found important 
to this job was listed: 

1. Acuity—both eyes—tright and left 
eye separately, at both “far” (26 feet) 
and “near” (18 inches) distances. 


2. Muscle balance—vertical and lat- 
eral phoria—at both “far” and “near” 
distances. 


3. Color perception. 


The desirable visual functions for this 
job fall outside the shaded area in Figure 
1. This illustration not only gives the 
specific limits of visual skills, but also 
presents the specific scores made by one 
of the highest hourly earners. Other 
data, presented herewith, indicate a re- 
lationship between levels of average 
hourly earnings with percentages of 
those passing all these visual standards. 

Separate visual tests have indicated 
some interesting results. Color percep- 
tion was one of them. It might not be 
known precisely what this test actually 
measures, but taking a realistic point of 
view, it can be stated positively that 
whatever is being measured here, it has 
been found to have definite relationship 
with efficiency on many jobs. 
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As was stated above, it is necessary 
for operators to apply exactly the cor- 
rect amount of solder and heat, since 
too much heat would result in crystal- 
lization of both stock and solder, caus- 
ing breakage. 

The determination of the correct 
amount of heat which has been applied 
can be judged by the color of the metal. 
This important phase in the whole proc- 
ess might account for the interesting re- 
sults between employee efficiency and 
findings of the color discrimination test. 

Of the employees who were rated 
highest in quality performance 50 per- 
cent were also rated highest in color 
discrimination. Only 6 percent of em- 
ployees rated highest in quality perform- 
ance were rated lowest in color percep- 
tion (Figure 2), This indicates a def- 
nite trend in favor of efficient vision. 


High Hourly Earnings 


When color discrimination is com- 
pared with average hourly earnings (Fig- 
ure 3), a similar trend is shown. Of the 
employees in the highest earnings group, 
42 percent are also in the group with 
highest color discrimination, Only 17 
percent of the highest earners are in the 
lowest group in color test discrimination. 

Similarly, in the lowest earnings 
group, 41 percent of those with lowest 
earnings are also lowest in color dis- 
crimination, Only 27 percent of this 
group are in the highest group in color 
discrimination. 

Experience shows that earnings in- 
crease among electrical solderers as there 
is an increase in scores on the near acu- 
ity test—both eyes. Since electric solder- 
ing is a piecework job, increased earn- 
ings mean a consequent increase in 
production. The data in Figure 4 in- 
dicate that the percentage of employees 
earning 80 cents or more an hour in- 
creases as the near acuity scores increase. 

The advantage of high near acuity 
scores is revealed when it is noted that 
there are 25 percent more employees 
earning 80 cents or more an hour with 
a score of 12 than with a visual score 
of 9. 

Up to this point relationships have 
been pointed out between separate vis- 
ual tests and criteria of proficiency or 
success on the job. Now some considera- 
tion will be given to the relationship 
of standards of visual requirements in 
the form of patterns of several tests for 
the job and criteria of success. By in- 
creasing the number of tests for each 
employee and using the entire pattern, 
relationships are increased in reliability 
and validity. 

Figure 1 gives the pattern of stand- 
ards required for this job which is being 
used in the Bausch & Lomb Optical 
Company employment office when se- 
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lecting electric solderers. These stand- 
ards are extremely conservative and may 
be regarded as minimum rather than 
ideal. Follow-up studies of correction 
are made constantly in this department, 
and results in the light of production, 
quality, and other important perform- 
ance phases, are reviewed. For these rea- 
sons, the standards may be increased at 
a later time. 

Average hourly earnings of 60 cents 
were found for employees who failed to 
meet the pattern of visual skills in Fig- 
ure 1. For employees who met the visual 
standards, the average hourly earnings 
were 80.7 cents. This 20 percent in- 
crease in average hourly earnings in favor 
of employees who meet standards is 
extremely important. This difference 
of $0.137 on average hourly earnings 
means an increase of $1.096 per day of 
8 hours, or $6.576 a week, compared 
with the groups that were inefficient in 
visual functions. 


After applicants have been tested on 
the Ortho-Rater, the employees below 
the visual standards for electric solderers 
are sent to the eye clinic where profes- 
sional eye men proceed to give a clinical 
eye examination to the applicant. On 
the basis of this examination, recom- 
mendations are made concerning glasses. 
At the same time, prescriptions are pre- 
pared for safety goggles, provided the 
job requires them. ‘The standards set 
for specific jobs form an important set 
of faots which are helpful in the eye 
clinic when correction has been found 
desirable. The recorded visual demands 
of each job for which standards are avail- 
able, assist the clinic in formulation of 
the best possible correction on the basis 
of employee visual need. Thirty per- 
cent of the electric soldering employees 
were referred to the eye clinic for at- 
tention. Follow-up studies are now being 
made and results analyzed to determine 
the amount of improvement in produc- 
tion and quality that can be attributed 
to the correction. 

Experience reveals that average hourly 
earnings increase among electric solder- 
ers as there is an increase in visual effici- 
ency. Since this is piecework, there is 
a consequent increase in production 
among the higher-paid group. The high- 
est hourly earnings are four times as 
great as the lowest hourly earnings, con- 
sequently it can be said that some work- 
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Figure 3. Comparison of average hourly earnings and color discrimina- 
tion. Of the workers who had the highest hourly earnings, 42 percent 
were rated highest in color discrimination 
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Figure 4. Comperison oi scores for acuity—both eyes at 18-in. distance. 
As acuity for both eyes at 18 inches increases, the percentage of workers 
earning 80 cents an hour or more also increases 
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Figure 5. Comparison of average hourly earnings in cents per hour, and 
percentage meeting, and percentage below, visual standards. As hourly 
earnings increase, percentage meeting visual standards increases 
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Figure 6. Comparison between quality performance rating and per- 
centage meeting, and percentage below, visual standards. As quality 
performance ratings increase, percentage meeting standards increases 


ers on this job produce in the same 
period of time four times as much as 
others. This is an extremely important 
difference in view of the fact that all 
operators studied have been on the job 
beyond the required training period. 
More than 55 percent of the employ- 
ees in the highest wage-bracket as com- 
pared to employees in the lowest wage 
bracket, are up to the visual standards 
set for electrical solders (Figure 5). 
Foremen adjudged the quality of per- 
formance of these solderers. Of the 
group of employees who rated in the 
top group in quality, 89 percent met 
the visual standards. The group of em- 
ployees adjudged in the middle group 
on quality had 88 percent in the efficient 
visual class. In the lowest group in 
quality only 40 percent met the stand- 
ards. The facts are shown in Figure 6. 
When the best group on adjudged 
quality is compared to the lowest group, 
there is an increase of 58 percent meet- 
ing visual standards among the high 
guality groups compared to the lower 
quality group. More than double the 
workers meet the visual standards in the 
high quality performance group com- 
pared to the lower performance group. 


Absentee Record 


A study was made in this same depart- 
ment to reveal the relationship between 
industrial vision patterns and the rnum- 
ber of half-day absences. It was found 
that the inefficient visual group had 24 
times as many half-day absentees as did 
the cficient vision group. 

The facts on absenteeism were ob- 
tained over a 13-weck period. Employ- 
ees who did not mect visual standards 
failed to report for work on an average 
of 28.6 half days. For the same period, 
cmployees who passed the standards 
had only 11.5 half-day absences. This 
difference of 17.1 half days is suffici- 
ently great to be statistically significant. 
Thus another instance is recorded that 
the visually efficient group is made up 
of the steadier workers, and, by infer- 
ence, may be regarded as the group that 
causes less employment turnover. 

Testing employees in jobs in sevétal 
scores of organizations has shown, con- 
sistently, a relationship between visual 
efficiency and job proficiency. 

Fact-finding, relative to the place 
of visual functions in industrial jobs, 
has progressed far beyond the experi- 
mental phase. Numerous jobs have 
been subjected to rigorous investigation 
in different industrial organizations. 

It has also been proved that when 
records of visual functions are available 
they can be applied with profit to acci- 
dent prevention by setting up safety 
standards of vision. 
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Closer Control With 





Machine Load Board 


G. KINGDON LOWE, Manager, Screw Machine Division, Grinnell Corp., Cranston, R. I. 


PRODUCTION PLANNING that visualizes 
future loading prospects of individual 
machines and at the same time facili- 
tates current performances of individual 
machines, is made simple, fast, and ac- 
curate in the screw machine division of 
Grinnell Corporation by the use of two 
large visual record boards and an accom- 
panying record-keeping system. 
Information on one board kept in the 
production control office duplicates the 
figures on the other board which is kept 
in a prominent position in the machine 
room. Since each board is 6 feet high 
and 8 feet long, there is ample space 
for 45 machines to be listed in a ver- 
tical column, and for the production 
schedules and records of each to be in- 
dicated on colored tapes extending hori- 
zontally across 93 vertical columns rep- 
resenting the days of three months. 
Each one-day column on the board 
is further divided vertically into four 
quarter-sections. 


Previous Records Used 


Production capacity of each machine 
is known from previous records, and it 
is therefore a simple matter to compute 
the number of days’ production that 
should be scheduled for one or more 
machines on any given order. To visu- 
alize the production schedule, a trans- 
parent red tape of flexible plastic is 
pulled out from the left side of the 
board in the horizontal column beside 
the machine to be used. The tape is 
extended over the number of vertical 
columns that represent the number of 
days required by the estimate. 


Figure 1. Release tickets in tripli- 
cate are prepared by production 
control clerk as each new order for 
production is received. One copy 
is used to make a permanent 
record. Other copies go to toolroom 
and to machine room foreman. 
These include designation of ma- 
chines to be used, quantity sched- 
uled, date to start, and materials 
that will be required 
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Thumbtacks bearing the order num- 
ber are then inserted in the board to 
show the dates for scheduled start and 
finish. If additional orders for the same 
machines are received within the 90-day 
limit of the board, the thumbtacks for 
the previous order are left unmoved, 
but the red tape is pulled further to the 


right to show the additional period in 
which each machine will be used. 
-Meantime, as the daily reports of 
actual production covering each ma- 
chine are received in the control office, 
a green tape is pulled from the left side 
of the board toward the right, to show 
how actual output compares with the 
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Large size of production control boards at Grinnell 
Company provides plenty of space for easily visible 
details as shown here in inset. Number of days 


Machine No. 
Operator No. 


Time 
Downtime Reason 


Shift 


Item No. 


Sch. Scalia SS 


scheduled for each machine’s use on any order is 
shown by red tape. Using same scale of measure- 


ment, actual output is shown by green tape 


Check One Ist Op. 
Direct Labor 2nd Op. 


Release No. 


Date 


Quantity 


Indirect Labor 3rd Op, 
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schedule. For example, if the daily 
‘schedule calls for 1000 units and the 
first day’s output is only 750, the green 
tape is moved across only three of the 
four quarter-sections of a_ one-day 
column. 

When an order is received by the 
control office calling for the production 
of a quantity of any item, the control 
clerk determines from his reference 
files or from the manager of the office 
what machine processes are required 
for the job. At the same time, he 
needs only to glance at the control 
board near his desk to ascertain which 
machines will be available and how 
soon they will be ready for the new 
work. 


Release Ticket Issued 


With this information the clerk 
makes out a release ticket in triplicate 
(Figure 1) showing which machines 
should be used, the date for production 
to start, the tools and materials re- 
quired, and other details. 

One copy — to an office girl who 
copies the information on a card for a 


permanent record—because the records 
showing on the control boards are 
limited to its 90-day capacity. As soon 
as the copy has been made, the control 
clerk adjusts the red tapes on the board 
in the control office and also on the 
board in the machine room to show the 








adjusted schedule, and files the ticket 
in a tickler system. 

The second copy of the ticket is sent 
to the toolroom, and the third copy is 
sent to the stockroom. The stockroom 
and the toolroom keep their tickets, 
face out, for visual reference until the 
time comes for the designated tools and 
materials to be sent to the machines. 
A record is then kept on their respective 
tickets of the tools and materials 
delivered. 


Jobs Are Described 


The next major step begins with list- 
ing the main description of each job 
on a separate time card for each ma- 
chine (Figure 2). These cards are kept 
by a girl timekeeper seated at a desk in 
the center of the machine room, and at 
any time a machine is stopped or started 
on production the operator must notify 
the timekeeper. She rings in the time 
of the starts and stops on a printing 
clock, and at the same time marks a key 
number beside each stop to show what 
caused it. 

These cards are available for study 
by the department superintendent, 
standards department, and production 
control office. But it is the showing of 
the green tapes on the big control 
boards that gives the chief warning sig- 
nal of inadequate output, leading to in- 
tensive study of the cards. 
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Records of each machine’s output are 
kept on other tickets clipped beside 
the machines, and verified by count 
and inspection. The output figures to- 
gether with a summarized report (Fig- 
ure 3) of downtime and its causes, for 
each machine, are sent to the control 
office every morning, covering the 
previous day’s work. The production 
figures then are added to the previous 
curhulative total for each machine, and 
the combined total is immediately 
visualized on the control board by mov- 
ing the green tape enough spaces to the 
right to correspond to the newest 
cumulative figures. 

Thus the boards are up to date every 
morning, reflecting clearly the exact 
status of production of each machine 
and each class of item being produced. 
At the same time the boards show these 
facts in comparison to the schedule for 
each machine and for each item. 


All Information on Board 


On that basis a quick glance at the 
board is all that is needed to answer 
any inquiries from other departments 
regarding such matters as expected or 
revised dates for deliveries, or machine 
capacity for pending orders. Likewise, 
a glance at the board shows whether 
“all is going well” or whether certain 
machines are falling behind schedule. 
In the latter event, the comparison of 
the red and green tapes provides a warn- 
ing signal for further investigation to 
find out what is wrong, and thus to lead 
to its correction. 

The control board system and its re- 
lated records have worked so efficiently 
in the screw machine department at 
Grinnell that the top management of 
the company has taken first steps to 
adopt a similar system in all production 
departments, 


Figure 2. Record of each machine's 
operations and downtime is kept 
on individual daily cards. Times 
and causes of stops are marked on 
cards by machine-room _time- 
keeper. When low performance is 
reflected on main control boards, 
reference to individual cards 
quickly indicates the cause 


Figure 3. Total of each machine's 
production, a comparison with 
standard output, and a summary of 
downtime and causes are reported 
daily to the production control 
clerk for examination, and for post- 
ing of production figures on main 
control boards 


127 





Navy and Industry Help 
Amputees Back to Work 


How INDUSTRY CAN COOPERATE with 
the armed services in the rehabilitation 
of wounded veterans, is well illustrated 
by the program now in active operation 
at the U. S. Naval Hospital, Mare Is- 
land, Calif. Here a practical plan has 
been worked out whereby amputees at 
the hospital are not only provided with 
educational and vocational counseling 
within the hospital, but are also given 
schooling and employment off the hos- 
pital compound. 

Ordinarily, rehabilitation consists of 
two types of activity. One type includes 
such convalescent programs as occupa- 
tional therapy and physical recondition- 





A patient at Mare Island Naval Hospital is visited 
first by a yeoman from the educational services 
office, who starts off the rehabilitation program with 
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ing, which take place within the hos- 
pital walls. The other consists of training 
or retraining after the man has been 
discharged from the hospital. In the 
case of the dischargee, this is a concern 
of the Veterans Administration. 
Although a well-integrated program 
of the intramural type is standard pro- 
cedure in naval hospitals, the educa- 
tional services office at Mare Island 
found the need for a third type of re- 
habilitation, to bridge the gap between 
the other two phases. This third phase 
of rehabilitational activity, consisting 
of schooling or employment off the hos- 
pital compound, has the further purpose 


of coordinating and supplementing the 
other two types of rehabilitation. It has 
been particularly valuable in the case of 
long-term hospital patients, such as am- 
putees, who constitute the majority of 
the orthopedic patients at Mare Island. 

When this hospital first established 
its department, of educational services, 
during the early phase of expansion of 
the Navy’s program of rehabilitation, 
its first assignment was to provide edu- 
cational and vocational counseling for 
these amputees. 

Counseling filled an immediate need 
on the part of the patients. The ma- 
jority of them were young (under 23), 





a discussion of his background and interests. A fol- 
low-up visit by a Wave educational services officer 
encourages constructive thinking about vocations 
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Occupational therapy plays a large part in the re- 
Working in the leather shop 


habilitation program. 


relatively uneducated (11th grade or 
less), and had little work experience of 
a skilled or even a semi-skilled nature. 
Those who had chosen an oceupation 
were woefully uninformed as to the 
amount and character of the education 
and experience they would need. 
However, after the patient’s interest 
had been aroused as a result of counsel- 
ing, and he started thinking about him- 
self in relation to his immediate voca- 
tional future, the educational services 
office found itself with a new responsi- 
bility—that of finding an cutlet for the 
man’s ambition. Suppose the patient 
wanted to his hand at automobile 
mechanics, where could he get his train- 
ing and experience? He ordinarily would 
have to wait for his discharge from the 
hospital and the naval service before he 


would have the opportunity either for 
trade school training or a trainee job in 
a garage. Should a man let his talents 
lie fallow for the months that would 
comprise his convalescence? 

To eliminate this problem, the edu- 
cational services office extended its op- 
erations beyond the mere counseling 
interview into the world outside the 
hospital. The man who needed more 
schooling was sent to school (this was 
found to be a more satisfactory solution 
than signing him up for a correspond- 
ence course). The man who wanted 
to learn a trade, or relearn a skill he 
used in civil life, or try his hand at one 
or more types of employment, was given 
the opportunity to engage in a “work- 
training” program. 

Under the work-training arrangement, 
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is only one of the many opportunities offered ampu- 
tees at Mare Island Naval Hospital 


a patient was permitted to go to work 
for an approved employer—for pay. At 
first patients were permitted to work 
only for employers who were within 
commuting distance from the hospital. 
Later this arrangement was extended to 
permit patients who needed no further 
surgery to sleep “ashore” and check in 
at the hospital one day a week. This 
change made a much wider choice of 
jobs available, since it extended the area 
of operations. Incidentally, because of 
various legal and practical difficulties, 
particularly the “dual compensation” 
law, it was not feasible to develop work- 
training programs within the Navy Yard 
at Mare Island. 

An example of the arrangements made 
between the hospital and employers has 
been the one worked out with the Tide- 
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water Associated Oil Company, whereby 
the hospital has been able to supply the 
refinery with a small number of reliable 
and intelligent employees, who made 
up for lack of skill by enthusiasm. 

Let us follow the progress of a former 
Mare Island patient, now a Tidewater 
Associated employee, whom we shall 
call Johnny Meyer, ex-private first class, 
U. S. Marine Corps Reserve. 

Johnny lost his right arm below the 
elbow in action on Okinawa. He was 
admitted to the U. S. Naval Hospital at 
Mare Island in March, 1945, after being 
flown in from the Western Pacific. On 
his third day at Mare Island, he was 
visited by a yeoman from the educa- 
tional services office. In response to the 
yeoman’s casual ——e Johnny said 
that he was a high school graduate and 
that college was not for him, but that 
he would like to get into some kind of 
work that would give him a chance to 
cut a hunk of future for himself and 
the girl back home in Kentucky. He 
thought that he might like to go into 
business for himself—maybe a grocery 
store—but was not sure exactly what he 
would like. 

A week later Johnny was visited by a 
Wave educational services officer. She 
found him in a conversational mood, so 
they talked for upward of an hour of the 
various kinds of business he could start. 
The educational services officer found 
that Johnny had very little idea of what 
“going into business for himself” in- 
volved in the way of experience and 
capital outlay. She did find that he 
wanted a job that would keep him out- 
doors much of the time, that he pre- 
ferred to work with “things” instead of 
with ideas and abstractions, She sug- 
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gested that he might be interested jp 
reading a popular U. S. Armed Forces 
Institute textbook entitled The Smal] 
Business, and that he might be in- 
terested in taking a battery of psycho- 
logical tests which would give him valu- 
able information regarding his abilities, 

When the Wave officer visited 
Johnny a couple of weeks later, she 
found that he had been taking penman- 
ship and fly-tying from the occupational 
therapy department, that he had fin- 
ished his psychological tests, and had 
read the book on the small business 
from cover to cover. 


There’s more than one way of 
learning to use an artificial hand. 
Left, two amputees practice by 
playing checkers with odd-sized 
objects: below, patient gains dex- 
terity—he has to pass a test before 
he can return to civilian life 
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He had discovered through his work 
with occupational therapy that he had 
q fair amount of skill w ith his left hand, 
and he was still making progress. How- 
ever, he was discouraged by what he had 
learned in the textbook. 

“It looks as though a fellow had to 
go through a peck of trouble to go into 
business for himself,” he stated. “I 
don’t think I’d like to mess with sO 
much paperwork and red tape.” 

Johnny and the Wave officer next 
turned their attention to the tests he 
had taken. These tests indicated that 
his interests and abilities were strongest 
in the mechanical and manipulative 
fields, and weakest in the clerical and 


language fields. 
Getting a Real Job 


It was at this point that the educa- 
tional services officet began discussing 
the various jobs in the local area, at 
which Johnny could try his hand. She 
recommended, in view of his interests 
and aptitudes, that he look over the op- 
portunities available at the Tidewater 
Associated refinery, 20 miles away, 
where there were several different kinds 
of jobs available, both indoors and out. 
Johnny said that he would have to put 
off any decision till he had gone home 
on leave. 

The educational services officer as- 
sured Johnny that he would have no 
difficulty in finding work at Tidewater, 
and he promised to see her on his return 
from leave. 

A few weeks later Johnny came back 
from leave and dropped in to see the 
educational services officer. The infor- 
mation that he had gathered in his 
home town, and his conversations with 
business men there, had verified what 
he had read in the book on the small 
business—it was not for him. 

“I could have had a dozen jobs back 
there,” he said. “The station agent at 
the railroad offered me a job as a clerk 
for $7 a day, even without an artificial 
hand. Said I would be better than the 
last three guys he had on the job put 
together. But who'd want to spend the 
rest of his life pushing a pen in a rail- 
road office?” 

Johnny also could have had several 
$30-a-week jobs with various local firms, 
with opportunities to learn the business 
from the ground up, and there were a 
couple of war plants in his area where 
he could have had a $10-a-day job as 
an inspector or a plant guard. 

“Net for me,” he told the educa- 
tional services officer. “I don’t want to 
work for $30 a week, unless I absolutely 
have to, but I do want something per- 
manent. How about this work at the 
refinery?” 


The Wave officer suggested that he 
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At work, with regular pay, patient now operates a crude lube distillation 


unit at Tidewater Associated Oil Company. 


He is really “on his own,” 


because he lives away from the hospital, has only to report once a week 


go out to Tidewater Associated and see 
for himself, issued him a one-day pass 
for that purpose, and gave him the nec- 
essary directions to get to Avon, where 
the refinery is located. 

At Avon Johnny was met by the per- 
sonnel manager, himself an ex-Marine, 
World War I. He showed Johnny 
around the refinery, giving him detailed 
explanations of those jobs in which 
Johnny expressed an interest. He intro- 
duced Johnny to foremen and super- 
visors. They watched other amputees at 
work, and discussed the problems of ad- 
justing to the job and adapting the job 
to the disability. 

At the end of the tour of the plant, 
the personnel manager and Johnny sat 
down to a frank discussion of the jobs 
he could fill successfully. The manager 
explained that he would have to start 
at the bottom, but that the job was 
permanent and the pay good—$50 to 
$60 per week to start. Johnny decided 
that he would like to start as a still 
operator helper, an outdoor job. 

On returning to the hospital, Johnny 
checked in again at the educational serv- 
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ices office where a work-training per- 
mit was filled out for him. This per- 
mit, signed by his medical officer and 
the executive officer of the hospital, 
enabled him to work at Tidewater Asso- 
ciated as long as his work was satisfac- 
tory and he reported in at the hospital 
once a week. 

During the remaining three months 
of his convalescence, Johnny lost time 
from work only once—when he was 
fitted with his artificial arm. When he 
returned to the refinery with his new 
arm, the personnel manager encouraged 
him to wear it on the job, and other 
refinery workers with arm amputations 
showed him various tricks and angles 
they had worked out to aid them in 
their work. Johnny found out, for in- 
stance, that he was better at opening 
and closing valves than a man with two 
normal hands, because his steel hook 
gave him added leverage, and he was 
soon climbing up and down ladders and 
performing the many duties of his job 
as well as or better than any other man. 
As a direct result of this practice he was 
able to pass the artificial arm perform- 


131 
















Rehabilitation is considered complete when the former patient feels that 
he is holding down a job on his own merit, and he takes pride in his 
ability to do as good a job as the man next to him. This ex-Marine works 
in the compound department of Tidewater Associated Oil Company, 
operating pumps, obtaining samples, and doing general work 


ance test at the hospital’s occupational 
therapy department with little difficulty. 

While working at the refinery, 
Johnny slept and ate with his buddies in 
special facilities provided by the Tide- 
water Associated Oil Company at a 
nominal fee. This obviated the neces- 
sity for traveling to and from the hos- 
pital each day, and spending his earn- 
ings for high-priced food at restaurants 
and quick lunch counters. 

The rehabilitation office of the hos- 
pital was kept informed of Johnny’s 
progress by weekly reports. An unsatis- 
factory report would have resulted in 
a conference between Johnny and the 
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educational services officer to ascertain 
the cause of the maladjustment and to 
find some other activity. 

Nor did the interest of the personnel 
office of Tidewater Associated end with 
placing meat | on the job of his choice. 
The personnel manager or his assistant 
dropped in frequently to see how 
Johnny was getting along, and when, 
after five weeks of employment, Johnny 
decided that he was making enough to 
send for the girl back home and marry 
her, they helped locate a comfortable 
house in nearby Concord. Today, sev- 
eral months after discharge, Johnny is 
still working at Tidewater Associated 


and, while he occasionally gets an ure 
to go back to Kentucky and take a flic; 

in the grocery business, he has littl, 

difficulty in suppressing the desire, be 

cause he knows he has what every man 
wants—the kind of work he likes, secu; 

ity, a wife, and a home. 

The story of Johnny Meyer’s rehabili- 
tation is perhaps undramatic, but it 
presents the result of a planned pro- 
gram of rehabilitation. The educational 
services office did its part by giving 
Johnny as accurate a picture as possible 
of his own potentialities. While it punc- 
tured his dream world of a_ post-war 
grocery store, it presented him with 
something concrete. It taught him to 
think of himself in terms of abilities, 
not disabilities. It. then gave him an 
opportunity, with the cooperation of 
Tidewater Associated Oil Company, to 
try his hand in the world of work, to 
unwind and readjust away from the un- 
natural world of military life. 

If Johnny had failed on his first job 
at the refinery, the personnel office 
would have tried him out on others. 
If the oil industry had not been to his 
liking, the educational services officer 
would have made other arrangements 
for a tryout with other companies, 
equally cooperative, but Johnny was 
lucky, in that he hit the jackpot on 
the first try. 


Combating “Hospitalitis” 


The Mare Island rehabilitation pro- 
gram is one which emphasizes action as 
the antidote to “hospitalitis”—inertia, 
lethargy, and pointless day-dreaming. 
Hospitalitis is the dry rot which threat- 
ens a man who is hospitalized over a 
long period of time. With no construc- 
tive means with which to make a bid 
for the success of his future, his plans 
and hopes wear away or become fan- 
tastic dreams, and his ambition leaves 
him. If left untreated, hospitalitis may 
become a permanent disability. 

Rehabilitation at Mare Island pro- 
poses to prevent hospitalitis or eliminate 
it in its initial stages by a planned pro- 
gram of counseling which orients the 
patient toward a tangible occupational 
goal. There are no strings tied to the 
work he undertakes in any of the work- 
training jobs. The patient keeps the 
money he makes and receives no special 
privileges, other than that of permitting 
him to report to the hospital once a 
week, at his own expense. He is made 
to feel that he is holding down a job 
in the world of work solely by his own 
merit, and he takes pride in his ability 
to do every bit as good a job as the 
man next to him, amputation or no 
amputation. 

When he has achieved that feeling, 
the period of rehabilitation is over. 
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Test chamber sunk into floor for safety uses centrifugal force to find flaws 


Subterranean Pit 
Insures Safe Testing 


A safe method of using centrifugal force 
to test aluminum castings and forgings has 
been developed by Aluminum Company of 
America, Cleveland. Sunk into the floor, in 
a 4-ft. wall of, reinforced concrete, is a 
“Whirl Pit” which absorbs shock and re- 
tains parts “exploded” under the stress of 
the testing, so that danger to operating 
personnel is eliminated. 

In this subterranean chamber, rotating 
engine parts are whirled at speeds far in 
excess of actual performance requirements. 
The uatural action of the centrifugal force, 
generated by this “‘over-stressing” technic, 
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distorts, or stretches, the part tested. A 
study of this distortion, revealed by coating 
the part with a brittle lacquer which cracks 
at known amounts of strain, indicates the 
distribution and level of stress caused by the 
whirling action. Engineers can then’ use 
these cata in redesigning to eliminate hid- 
den weaknesses. 

In one recent test, a 134-in. diameter im- 
peller was whirled at a speed of 25,500 
r.p.m., or 1475 feet per second. When it 
burst, after having been run to destruction, 
the flying particles were hurled at a speed 
faster than a 0.45 caliber pistol bullet trav- 
eling at peak velocity. 

To absorb such a shock, and to retain the 
exploded parts for study, the pit is lined 
with 25,000 pounds of laminated steel and 
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wood absorption rings, backed up by a 
13-in. steel tank, and a 4-ft. wall of rein- 
forced concrete. It can accommodate parts 
up to 5 feet in diameter. When in opera 
tion, a vacuczm is created within the pit, 
which sharply reduces the power required to 
rotate test parts. 


For the “Party-a-Month” progrcm 
at National Cash Register, Dayton, 
workers may purchase season tick- 
ets at a slightly reduced price. In- 
dividual tickets also can be bought. 
Selling season tickets mat!:es it 
easier for the committee to estimate 
attendance. 


Color on Doors 
Reduces Accidents 


R. HEDBERG, Plant Engineer, HPL Manu- 
facturing Company, Cleveland 


Bands of bright orange, 6 to 8 inches wide, 
painced on the bottom edges of overhead 
doors, have saved maintenance and reduced 
accidents in our plant. ‘These bands help to 
make it obvious if the door has not been 
raised cnough to clear high loads coming in 
or going out on trucks. ‘They are especially 
helpful on outside doors that trucks have to 
back under. Bands of the same color are 
used also on low balconies or any other over 
head obstruction. 

We use the orange color in our plant be- 
cause it is also used for traffic lanes, and our 
employees are familiar with it. 

Before this color marking, overhead doors 
were considerably battered, and frequently 
needed repairing so that they would close 
properly. And accidents caused by people 
banging their heads on the overhead doors 
have been greatly reduced, 


Informative Booklet 
Welcomes Visitors 


Through the use of an informal 8-page book 
let, a visitor to the General Luminescent 
Corporation, Chicago, is immediately made 
aware of the company’s eordial, friendly 
atmosphere. 

When he calls at the receptionist’s desk, 
he hands in his card and mentions the per 
son to whom he would like to speak. A 
moment later, he is handed a small booklet, 
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Visitors at Chicago plant are greeted with informative booklet listing products and services 


titled “Welcome...,” with his name in- 
scribed on its cover. The suggestion is made 
that it may be necessary to wait a few min- 
utes before he can speak with the person he 
has come to see, and that he may find the 
little pamphlet of interest while waiting. 

Within its pages are listed the company’s 
products, the names and positions of “Per- 
sons you may wish to see,” and services 
available, such as telephones, time-tables, 
etc. These are illustrated by informal black- 
and-white sketches. A letter from the com- 
pany’s president welcomes the visitor, and 
sets forth the company’s friendly policy 
toward those who call upon it, either as 
prospective customers or as salesmen from 
other companies. Of particular interest and 
help to out-of-town visitors is a small map 
of the Chicago Loop, which points out 
various places of interest, as well as the 
location of the General Luminescent Corpo- 
ration’s offices, 


Dolly and Truck Move 
Long, Heavy Loads 


SOURCE: The Elwell-Parker Electric Com- 
pany, Cleveland 


Long and heavy objects, such as the dump- 
truck body shown in the photograph, may 
be transported readily by means of a two- 
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wheeled dolly and a low-lift platform truck. 
This body, approximately 15 feet long, 3 
feet high, and 6 feet wide, was fabricated by 
welding heavy steel plates together. It was 
lifted onto the dolly by overhead crane. 
The dolly itself was made from steel 
plate, with the sides shaped and turned 
down, as illustrated. The forward end was 
mounted on wheels, and the rear end rested 


on the floor when not in use. The upper 
surface of the dolly was practically level, 
and high enough for the truck’s platform 
to be pushed undemeath it. 

By lifting the rear end of the dolly off 
the floor, the entire load is supported on 
wheels, four on the industrial truck and two 
on the dolly, and in this way it may be 
moved easily anywhere in the plant. 


% 


Two-wheeled dolly and low-lift truck transport dump-truck body 
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MAINTENAN CE as the Editors See It 





Power Cables Need 
Protection From Fire 


FamLurE To protect cables properly in junction boxes 
and manholes has cost many a plant serious losses through 
fire and service interruptions. On the other hand, there 
are plenty of instances where suitable protection at such 
places has kept delays and damage down to the minimum. 

It will pay to keep these facts in mind when new 
power lines are being installed, or existing lines revamped. 
In fact, some time can be spent very profitably in making 
a careful inspection of all places where cables are bunched 


together, and seeing to it that potential trouble spots are: 


effectively cleared up. 

When a fault develops in a cable, the heavy are that 
results is likely to set fire to any combustible material 
nearby, including the insulation on other cables. Hence 
a relatively minor trouble may develop into one of 
major proportions. 

Preventive measures are simple and inexpensive. They 
involve merely wrapping combustible cables with, say, a 
couple of layers of asbestos tape, which is then coated 
with sodium silicate or a suitable fire-resisting paint. 
Such protection is needed also by lead-sheathed cables. 
A heavy arc will melt the sheath in a very short time, 
thus exposing the insulation. . 

When an important cable goes out, a lot of equip- 
ment goes with it. Anything that can be done to 
localize or minimize troubles of this kind almost 
certainly will pay off in a big way. 


Make Only What 
Cannot Be Bought 


DETERMINING SOUND POLIcy in the matter of making 
certain kinds of equipment, and spare parts for other 
kinds, is something that ought to be given early atten- 
tion. During the past three or four years a good case 
could often be made out for such practices. Intolerable 
delays frequently were experienced in getting parts. At 
the same time production had to be kept going, no matter 
how. Or some kind of equipment was badly needed. 
Deliveries were weeks or months ahead. A reasonably 
satisfactory item could be made up in the shop, so why 
not make it? 

Measures that are necessary in emergencies may not be 
justifiable under normal conditions. Certainly many con- 
ditions affecting plant operation have changed consider- 
ably during the past few months. Emergencies are not 
quite so pressing, and whatever is needed to meet them 
usually can be obtained with less delay than was previ- 
ously experienced. 

Every maintenance department worthy of the name 
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has men and equipment that are capable of turning out 
various kinds of wood and metal parts, possibly complete 
machines. Hence the temptation to make at least some 
kinds of spare parts and other items frequently js 
strong. 

Any advantages of that practice must’ be viewed from 
the standpoint of the quality and cost of the work. 
There is always a serious likelihood that home-made 
parts are inferior to the genuine article in some important 
respect—choice or quality of material, heat-treatment, 
accuracy of dimensions, or “whatever. 

Granted that the parts or items are physically. the 
equal of the purchased variety, there is another strong 
likelihood that accurate cost records would show that it 
costs more to make parts than to buy them. The differ- 
ence in cost may be hidden, or disregarded, but it is 
nevertheless there. 

It is not the function or purpose of the maintenance 
organization to serve as a production department. 


Be Sure Safety Devices 
Will Operate When Needed 


ANY KIND OF SAFETY DEVICE that cannot be depended 
upon to function properly when needed is likely to be 
worse than none at all, because it creates a false sense of 
security. Such is the philosophy of one maintenance 
chief. As the direct result of that philosophy none of 
the numerous safety devices of all kinds in one large 
plant has failed over a long period to operate properly 
in an emergency. 

There is oftentimes, unfortunately, a tendency to 
assume that most safety devices need little attention. 
Usually they operate only infrequently, hence it is taken 
for granted, perhaps almost unconsciously, that there 
is no chance of anything wearing or getting out of order. 
There is enough truth in that assumption to make it 
dangerous. 

In the plant referred to, no chances are taken as to 
the condition of any device whose failure to function 
may endanger personnel or property. Flame controls 
on ovens and boilers, thermostats on electrically heated 
equipment, circuit breakers, elevator safeties, the fire 
alarm system, machine guards and safety devices, relief 
valves—all are carefully inspected and operated frequently 
enough to make it as certain as anything can be that they, 
and other devices of like nature, will not fail at a crucial 
moment. 

Whether these inspections are too frequent, too 
thorough, too costly, is a matter of opinion. The fact 
that cannot be brushed aside is that no safety or control 
device in this plant has been found inoperative when 
needed. 
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Area Foremen Simplify 
Maintenance Control 


H. E. HARDENBROOK, Works Engineer, Buick Motor Division, General Motors Corporation, 


Flint, Mich. 


ProPER AND ADEQUATE MAINTENANCE 
at Buick is based first upon correct phi- 
josophy, second, upon technical _per- 
fomance. As to the first, it may be said 
that the closer it is possible to pin down 
responsibility for a routine job, the 
greater the likelihood of getting the job 
done promptly and properly. 
To carry out this general theory, the 
6,500,000 square feet of plant area at 
Buick is divided into six areas with six 
area foremen. The area foreman is con- 
sidered a junior works engineer for his 
area, and is responsible for keeping 
everything running smoothly and con- 


Maintenance men get around the plant more than 
other workers, therefore the life-saving corps at Buick 
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stantly in that area. This applies to 
everything except productive machine 
tools. ‘The central maintenance di- 
vision sets up a new installation and 
stays with it until the spindle is turn- 
ing, or the furnace is operating properly, 
or whatever the facility may be; but 
from that moment on it is the area fore- 
man’s job to keep it running. 

The composition of these area groups 
varies with the kind of equipment. An 
assembly area has more millwrights, be- 
cause of the necessity for conveyor 
maintenance; an area in which fabri- 
cation predominates has more elec- 
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tricians, because of the large number of 
motors involved. Productive workers are 
served by maintenance craftsmen—pipe- 
fitters, millwrights, carpenters, and elec- 
tricians—depending on requirements. 
Central maintenance, aside from new 
installations and rearrangements, func- 
tions on jobs that cannot be done in the 
areas. A floor repair or a motor over- 
haul, for example, is done centrally on 
a work order initiated by the area fore- 
man. But in the area jobs are done 
without paperwork. Work done outside 
the area maintenance group does re 
quire an expense or work order, or an 





oe 


is made up predominantly of maintenance workers. 
Here they are practicing artificial respiration 
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“Buried and forgotten” cannot be applied to water mains. This one 
developed a leak, and the maintenance man is recalking it 


order to serve as a record for the loca- 
tion of equipment. If a machine is to 
be moved out of an area, a move order 
,on the central department is written by 
the area foreman, which serves as a 
basis for a notation on the equipment 
record as to the exact location of that 
machine or piece of equipment. The 
area groups, in summary, do spot pre- 
ventive maintenance. 

The relation between the area mainte- 
nance foreman and productive super- 
vision is a further exemplification of the 
philosophy of individual responsibility. 
The area maintenance foreman is re- 
sponsible to the production superin- 
tendent in the area, but reports back to 
the superintendent of maintenance 
functionally. Control of area mainte- 
nance expense is obtained by established 
ratios to dollars of productive labor, 
which vary with conditions in the areas. 
No red tape is involved. Written reports 
from the areas to the central mainte- 
nance office are non-existent; and de- 
tailed memoranda to the area foreman 
from the central maintenance office are 
considered poor practice. The idea is 
to have area foremen get into the habit 
of thinking for themselves; if detailed 
instructions are issued they may fore- 
stall a better method which the foreman 
has thought up, but would hesitate to 
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use in face of the instructions. All 
maintenance foremen meet weekly in 
the superintendent’s office for profes- 
sional discussions, for consideration of 
safety and manpower requirements, and 
for consideration of special conditions 
which are causing or are likely to cause 
difficulties, 


Special Crews 


Certain functions, although strictly 
maintenance, are not handled by area 
foremen. Transformers and high ten- 
sion cables are maintained by a special 
crew under its own foreman. This crew 
looks after transmission of power from 
the utility and the power house up to 
the point where it is stepped down to 
440 volts for use in the areas. ‘This ar- 
rangement is primarily for reasons of 
safety. Maintenance of cranes and ele- 
vators. is taken care of by a plant crew, 
apart from area activities. Here uni- 
formity in practice and adherence to 
insurance regulations are the import- 
ant considerations which set this func- 
tion apart. There are 134 miles of 
steam lines from the power house to the 
buildings, and a special maintenance 
crew patrols the tunnels constantly— 
two men per shift. Their responsibility 
stops at the shutoff valve in each build- 


ing—there the area maintenance crew 
takes over. 

Certain items of equipment such as 
building heaters, which need to be 
checked only at relatively long intervals, 
are entered on cards in a tickler file by 
equipment name and location. The 
times of inspection are determined by 
the maintenance foreman in the weekly 
meeting with the maintenance superin- 
tendent. Cards are filed in the central 
ofhce. At the date specified, the card js 
sent to the proper area foreman who 
makes the examination, notes the con- 
dition and the date inspected, and te- 
turns the card. Frequently, however, 
the cards are not sent out, but are talked 
over in the weekly meeting. Expericnce 
indicates that area foremen do not de- 
pend upon these cards—a desirable 
condition—but they serve as double 
check on the part of the superintendent 
of mainténance 


An exhaust stack subject to vibra- 
tion needs regular attention, and 
maintenance men have to climb 
high to tighten the joints and pre- 
pare the stack for repainting 
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It is evident from the foregoing that 

reventive maintenance is the keynote 
of the entire maintenance organization. 
With this philosophy and with the or- 
oanization set up to establish individual 
responsibility, the technical side of 
maintenance is next, 

Cables used on elevators, cranes, and 
hoists call for special care. Hoist cables 
used in operating departments are in- 
spected daily, at noon when production 
js stopped. The safety cable thrown 
over the hanger for the hoist is checked 
at the same time. 

On air hoists an additional item to 
check is air leakage. If a chain is used 
on a hoist, broken links are not welded 
—a new chain is installed. Nor is any 
cable used for load service spliced, for 
safety reasons. Crane and elevator cables 
are inspected weekly. Each cable is run 
through the inspector’s bare hands, and 
the broken strands are counted. The 
allowance, before the cable is replaced, 
is in accordance with the ASME Code. 
In addition, the insurance company in- 
spects four times a year. 

Cranes and elevators are oiled 
monthly, bearings are checked, crane 
tracks are checked for alignment, and 
controls are checked for arcing. No- 
tations of these inspections are entered 
in the crane and elevator book by the 
special crew which does nothing but 
look after this class of equipment. 

Electric trucks are checked daily at 
the charging panel in each maintenance 
area. As the trucks come in each night 
the driver reports minor troubles. The 
maintenance man in the area greases the 
truck, goes over switches, controls, and 
brake mechanism each night. Batteries 
are charged. A board is kept in this 
area, where the number of each truck is 
noted and the date greased marked op- 
posite the truck number. If the area 
foreman of maintenance finds that a lot 

of time is being spent on maintaining 
a certain truck he gets the approval of 
the production superintendent for a 
general overhaul by the central mainte- 
nance department. 


Conveyor Upkeep 


Conveyors are always checked by 
maintenance area men before they are 
used. On chain conveyors, a daily in- 
spection is made to see that hooks are 
not out of kilter, that the drive mechan- 
ism is in order, and that there is not too 
much slack, 

Steam lines are checked both by area 
men and by a special crew operating 
from the central department. The latter 
crew looks after steam lines between 
buildings. They check steam traps for 
proper operation, and expansion valves. 
The rollers on expansion valves are 
checked daily as the tunnel men make 
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Effective plant maintenance 
lowers unit product cost 





their rounds. If the steam line is cold, 
the trap must be opened and inspected. 
Each day the area foreman inspects the 
panel board for steam lines entering his 
building. 

Maintenance tools are 
periodically. ‘Tradesmen’s personal tools 
are called in each month, as well as all 
company tools checked out of the 
maintenance toolcribs. This-is a safety 
precaution to keep all tools in safe work- 
ing condition; and, too, it prevents spe- 
cial tools remaining out on the job in- 
definitely. 

Pressure vessels, such as steam and air 
piping, enamel and gasoline installa- 
tions, are checked for design and in- 
stallation with the insurance companies 
to make certain that all safety regula- 
tions are followed. 

Plating, degreasing tanks, and heat- 
treat ovens are the area foremen’s re- 
sponsibility. ‘Temperatures of the vari- 
ous solutions used in plating must be 
checked constantly, and temperatures 
in drying ovens must be maintained. 
Area men check them at the start of 


checked | 





each shift. If steam is used for drying, 
a temperature drop is likely to be caused 
by a plug in the steam trap; if electricity 
is used, sticky relays may be the cause. 
Temperatures of plating and degreasing 
tanks are checked frequently during each 
shift. 

High voltage lines and transformers 
are the responsibility of a central mainte- 
nance department crew. For transmis- 
sion lines, the condition of the insula- 
tion is of prime importance—this is 
determined by an insulation resistance 
test. If a cable splice is not properly 
done, and moisture gets into the insu- 
lation, the cable will gradually fail. An 
insulation resistance test is run on all 
high voltage underground cable twice 
each year. 

Oil in transformers is tested each year 
for its insulation value and moisture 
content. Then, too, the oil from one- 
half the plant transformers is filtered 
and dried every other year by concern 
specializing in this business. 

Motors are a large item in Buick 
maintenance, because there are some 
20,000 of them. Motor voltage is on a 
440-volt, three-phase, 60-cycle _ line, 
stepped down from the utility 4800- 
volt line. The light line is 120-volt, 
single-phase, 60-cycle. To prevent get- 
ting 110-volt motors, the master me- 





Portable workbenches save time and travel. At Buick one bench is as- 
signed ,to every electrical journeyman. It is stocked with all the mis- 
cellaneous small parts necessary in electrical wiring 
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No. M-10921 





MOVE ORDER 
ELECTRIC MOTORS ONLY 





Date $/ 23/45 
Motor No. 3343 c& 








Serial No. 7727-L-//70 


Make Po omenral ELE bic W1Er-~- 





HP = 3 


Speed / 73 0 





Volts 4.40 


Frame 2 pig 45 





Phase 





Model No. 





















Works 
Engineer 
Gen. 
Accounting 
Mach. 
Tool Div. 
File 








To FACT. #25 








Work Order No. 
MOVE ORDER No. M-10921 
MACHINERY AND EQUIPMENT 
Dept. #66-69-74 Date AUGUST 23, 1945 








Move equipment described below- 


DESCRIPTION: (Show equipment no. when possible) 


MOVE: 





NOTE: 


NOTE: If space below is inadequate, attach 
separate sheets, Description must be complete 


GENERAL ELECTRIC MOTOR, BUICK #33438, SERIAL 
#M-L-1170, 3 HP, 1730 RPM, 440 VOLT, 60 CY., 
FRAME #225. 


VIA. 25-70 REPAIR. 















From 








PRESENT LOCATION 








To NEW LOCATION 

















Plant 11 














Bldg. 11 Dept. 01 Plant 11 Bldg. 11 Dept. 01 











© 


MOTOR AND EQUIPMENT RECORD 




















g-23-45 | il 








| suRP. |Blae- = ‘emai. GREENLEE #37085 


Serial No. M-L=-1170 
Date we 
5-8-3534 re 
en Pa fe) 
12-5-41 
——o-5 a 
32-51-42|_28_| 


_———— ; 


Move Machine Name & No. 
Section | Order No. 











KRUEGER DRILL 48898 


GREENLEE #39755 





HINE #39755 


10921 WE| MAC 
ae ae 











| 


When equipment or a motor is moved for any reason, _record (C and D). On the face of the record card a full 


three “paper” steps are taken. First a move request description of the equipment or motor appears; on 
(A) is made out in pencil by the area foreman; second, the back is a complete record of its previous loca- 
a move order (B) is typed in central maintenance; tions. Here a motor is to be taken from a machine, 


third, the new location is marked on the equipment 
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sent to repair, and then returned to the same machine 
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Mr. Prahl-Knutson 


REPORT ON PERIODICAL INSPECTION OF WORKS ENGINEERING EQUIPMENT 


Description Inspect all outdoor lights (includes bracket lights, pulley 

Instructions operated fixtures, etc.). See that brackets are properly Frequency 
secured. Note particularly condition of chains and hangers. Area of 
men to observe all in their areas, and electrical department to Inspection 
inspect all pole lights and others not within any maintenance area. 3 Months 











Card No. 102 

















form and attach) 


" REMARKS (NOTE-—If remarks & report require more than one line, make same in note | Insp. 





Date Signed 
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chanic will not order a machine with 
motor attached without the okay of the 
works engineer. This is to avoid plugging 
motors in on the light circuit. 

Power factor is, of course, a most im- 
portant consideration. ‘This is checked 
every 15 minutes in the power house 
and correction is made; also, static con- 
densers are installed in the areas to im- 
prove power factor. All air compressors, 
and motors over 75 horsepower gener- 
ally, are installed with synchronous 
motors for the same purpose. Motor 
loading, too, is important. A lightly 
loaded squirrel cage induction motor 
lowers power factor—it is best, there- 
fore, to let it run at overload. If a ma- 
chine maker uses a 5-hp. motor when a 
3-hp. would do, power costs increase. 
The extent and duration of the over- 
load are, of course, checked with a 
graphic meter. 

Motors in each area are the responsi- 
bility of the electricians in the area 
groups. Each electrician has only the 
number that he can take care of prop- 
erly. Indications of trouble show up as 
motors are oiled—that is, if special 
trouble is not brought to the attention 
of the area maintenance man by the 
production operator. Ball-bearing motors 
are greased every three months, and 
sleeve-bearing motors continuously. At 
these oilings, the motor is examined; if 
it is running hot, the relay may be too 
big, or the airgap—tested by a feeler 
gage—may be too small. Again the 
motor may not be electrically balanced; 
this is checked by a voltage test to see 
that all three phases consume the same 
amount of current. 

The first indication of motor trouble 
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— 
For maintenance work that is done on a regular schedule, at more or 
less lengthy intervals, cards are kept in the works manager's office. As 
the appointed time approaches, duplicate cards are sent to the area fore- 
man concerned, who sees that the check is made, reports findings or 
results on the card, and returns it to the central office 


Although an overhead power distribution installation itself may be 
trouble free for years, it feeds a system of power-consuming motors— 
and somewhere down the line trouble is likely to develop. Continuous 
checking and regular inspections keep such troubles at a minimum 








All shop trucks are greased regularly. 
port minor troubles daily, but when a major over- 


is the motor kicking out under load. It 
may not be overloaded, but the thermal 
relay may be too small. If the relay is 
too big, it will not kick out, but it will 
heat. When the electrician is called to 
a productive operation by a motor kick- 
out, relays may be at fault, all contacts 
in the disconnected switch may not be 
working. If overload seems to be the 
trouble, a chart is made from a graphic 
meter. If spot checking cannot correct 
the difficulty at once, the motor is re- 
placed and the checking done in the 
central maintenance department. This 
test will tell if the motor is overloaded, 
the V-belt is too tight, bearings are out 
of line, or the spindle is starting to 
freeze. 


Annual Testing 


The insulation resistance test is used 
periodically to test the resistance of the 
motor winding. On large motors this 
is done every year. 

A recording meter is frequently used 
to track down unusual conditions or 
freak situations. For instance, in one 
part of the plant there is a large door 
operated by electronic control, which 
opened mysteriously at 9 p.m., remained 
open for a few minutes, and then closed. 
The recording meter indicated a voltage 
jump at 9 p.m., caused by changing cir- 
cuits in the power house, The jump 
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Drivers re- 


made the electronic controls function 
improperly. ‘This condition was cor- 
rected by putting a constant voltage 
transformer ahead of the controls. 

An electronic control is placed as a 
shutoff device on furnaces using gas and 
oil. Fuel source may fail momentarily; 
if the fuel should come back suddenly 
an explosion might result. The elec- 
tronic control prevents fuel return until 
the area maintenance man has corrected 
the faulty condition. 

The area electricians may find that a 
relay in the distributing switch serving 
a part of the shop kicks out. This diffi- 
culty starts a search for grounds. 

Preventive maintenance practiced by 
area men is further exemplified by 
heat-treat and welding operations. In 
one area using both gas and electricity 
for heat-treat, three area men are as- 
signed to furnace maintenance for each 
shift—one pipefitter and two elec- 
tricians. They see that the gas flow is 
properly regulated, maintain the electric 
controls. and the pyrometer controls, and 
check water flow to quench tanks. In 
the case of electric welding units using 
transformers, all contacts and regulators 
are checked each week; welding heads 
are checked daily to see that water is 
flowing through properly. 

Building maintenance is the responsi- 
bility of the area maintenance groups. 
Some of the buildings are mill type 


haul is needed, central maintenance takes over, 
on the request of the area foreman 


construction; and, in moving material 
about, a production foreman may load 
beyond bearing capacity. The mainte- 
nance area foremen, therefore, are 
asked to check floor loads monthly. 
General building repairs are watched 
also, and roofs are checked every two 
months. The heater units used in heat- 
ing the buildings are taken down each 
year and the cores are boiled to remove 
accumulated dirt, 


Individual Responsibility 


Detailed practices have been men- 


tioned to indicate that satisfactory 
maintenance depends upon correct or- 
ganization theory—that individual re- 
sponsibility for specific jobs must be 
assigned and recognized: If this is done, 
and area people are expected to think 
for themselves, a minimum of checking 
centrally by reports is the result. Area 
groups are organized by trades in ac- 
cordance with the jobs to be done in the 
respective areas. The over-all control 
and the development of techniques are 
furthered by the weekly meetings of 
the area maintenance foremen with the 
superintendents of maintenance. Liaison 
of area foremen with line supervision is 
provided by the maintenance foreman 
sitting in with production supervision 
in meetings called by the production 
superintendents. 
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Clean Air Reduces 


Product Rejects 


Ci GOODSELL, Plant Engineer, Weston Electrical Instrument Corporation, Newark, N. J. 


By APPLYING CLEAN AIR to a hermeti- 
cally sealed room where white instru- 
ment dials are spray painted, the 
Weston Electrical Instrument Corpo- 
ration, Newark, N. J., has reduced spoil- 
age of finished instrument dials to less 
than one-third the number originally 
rejected for dirt-spotted appearance. 

In addition to insuring clean air for 
the dial painting room by first passing 
all incoming air through a filter installa- 
tion, the company keeps this air clean 
by preventing infiltration of foreign 
dusty air currents into the room. This 
is accomplished by maintaining the 
room under a slight positive pressure 
which more than counteracts the 
vacuum caused by the mechanical ex- 


haustion necessary to remove the fumes 
from the painting process carried on 
within. It is now possible for employees 
to enter or leave the white dial room 
through swinging doors without danger 
of creating dusty drafts. 


Easy to Maintain 


Ease of maintenance of the air-filter 
system has also been considered in its 
design. It was this factor that led 
principally to the final improvement in 
the development of the air-filter system, 
involving construction of a penthouse, 
for location of the filters, above the dial 
painting room. The air filters are easily 
accessible in this location, and can be 





quickly and conveniently serviced by 
special equipment also kept there, with- 
out the necessity for entering the dial 
painting room. 

Before the war, instrument dials were 
processed in the same room as now, but 
in much smaller quantities, by applying 
the enamel finish in two individually 
exhausted spray booths. Because of the 
multiplied demand for dials under war 
contracts, these booths were replaced by 
a six-compartment booth employing the 
water-wash system for paint reclamation. 

One of the well-known features of 
such a booth is its exhaust system, which 
draws the air directly away from the 
operator, past the spraying operation, 
into a curtain of down-flowing water, 
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Elevation diagram of room where white instrument 
_ dials are spray painted shows how incoming air is 
cleaned by filter installation in penthouse and is fed 
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into hermetically sealed room. Rate of intake main- 
tains room under slight positive pressure to keep ex- 
haust system from sucking in dusty air 
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and finally out through an overhead ex- 
haust duct that contains the motor- 
driven exhaust fan. If the air in the 
room is dusty, this flow of air inevitably 
causes dirt specks to be deposited on 
the enameled dials. Such specks, ac- 
cording to governmental specifications, 
were cause for product rejection. 

In order to keep rejections from this 
cause to a minimum, it was realized 
that all air drawn into the white dial 
room would have to be filtered. Other 
physical conditions also pointed to the 
wisdom of this plan. Immediately out- 
side and across the yard about 50 feet 
away was located the company’s soft- 
coal pile. Whenever the jib crane got 
busy on the coal pile, black dust natu- 
rally begaa to fly. In addition to this 
periodic disturbance, new building con- 
struction work and other plant changes 
that created offensive dust were con- 
tinually taking place in the near vicinity 
of the dial painting room. The situa- 
tion was so sensitive that whenever a 
pipefitter working outside the room 
jarred the pipes, injurious dust would be 
created. No wonder that the dial rejec- 
tions for dirt spots often ran as high as 
30 percent! 

The white dial room is 24 feet long 
and 26 feet wide, with a saw-tooth roof 
extending over its full length in one 
span for the entire room width. The 
lower level of the saw-tooth begins 9 
feet above the floor, and rises to a peak 
about 6 feet higher. The near-vertical 
section of the saw-tooth roof consists 
of a continuous run of solid non- 
ventilating glass sash. 


Facing the Coal Pile 


In the original filter installation, the 
duct openings for bringing the outside 
air to the two sets of air filters were 
located at two points in the solid glass 
tun of the saw-tooth roof, one at each 
end. Although these openings faced the 
coal pile, no alternative location seemed 
possible. Air was drawn through each 
duct opening and was pulled through a 
system of filters which was located im- 
mediately inside the grille close under 
the roof. From there the air flowed 
through a short neck down to the motor- 
driven fan unit, containing heating coils, 





which. dispersed the air from overhead 
into the white-dial painting room. The 
heating coils were designed to heat the 
incoming air automatically to a well- 
regulated room temperature during cold 
weather, and were inoperative during 
the summer. 

Positive pressure was obtained for the 
air in this room by blowing a larger 
quantity of filtered “make-up” air into 
the room than was being exhausted by 
the water-wash ventilating system. For 
instance, the ventilating system had two 
vertical exhaust ducts, each containing 
a 34-in., 6600 c.f.m. fan, driven by a 
3-hp. motor. The make-up air was fur- 
nished by two filtering syster with 
fans each of 7800 c.f.m. capacity. 

An identical air-filter installation was 
placed in operation for another room, 
just behind the white dial room and 
accessible to it by an open doorway, 
which was used for painting black dials. 
Since the rejection problem was greater 
on the white dials, however, all efforts 
were focused particularly on the white 
dial room in an effort to eliminate the 
dust which was causing the high rejec- 
tion rate. 

The filtered-air make-up system as 
thus first designed, however, did not 
function very well. The capacity of the 
air filters was limited by their design 
and location, so that they needed fre- 
quent cleaning. Clogging of the filters 
gradually reduced their capacity to a 
point where the scheme of positive pres- 
sure failed, and product rejections again 
mounted because of dust sucked into 
the room by the spray exhaust system. 
Cleaning of the filters, too, was not con- 
venient, and required about 3 hours’ 
labor each time. 

There being no fault to find with the 
basic principle of maintaining positive 
room pressure by supplying clean 
make-up air in excess of the amount ex- 
hausted, the plan of overcoming the 
difficulties just described by provision 
of the present penthouse facilities was 
conceived and put into effect. This im- 
proved installation has been in oper- 
ation more than six months, during 
which time white dial rejections have 
dropped from a high of 30 percent to a 
low figure of 8 percent, with prospects 
for further improvement when the 





abnormal outside dusty conditions are 
eliminated. 

The schematic elevation diagram op 
page 143 shows how the filtered air js 
drawn into the room from the pent- 
house and exhausted through the venti- 
lating stacks. 

The penthouse, which is 6 feet wide 
and 7 feet high above the roof peak, ex- 
tends almost the full width of the white 
dial room below it. It is partitioned in- 
side into three sections. At each end of 
the penthouse is a room about 7 feet 
long containing a filter unit. This unit 
is of the removable frame type, using 
metallic screens impregnated with vis- 
cous oil as the filtering medium. Outside 
air enters into each of the filter rooms 
through wood louvered openings, about 
6 feet square, which have been pur- 
posely located on the side opposite the 
coal pile. This louvered design has 
proved effective against entry of driving 
rain and snow into the filter rooms. 
What little water does get in drains 
itself out on the sloping roof through 
small scuppers provided for that purpose. 


Spare Parts Storage 


The middle room of the penthouse 
contains spare filter frames, also the 
equipment needed to service the used 
filter screens. This equipment consists 
of galvanized sheet steel sinks for wash- 
ing, steaming, and rinsing the screens, 
and a sink for soaking the screens to 
impregnate them with clean oil. Need 
for this servicing, which requires less 
than an hour each time, is shown by a 
differential pressure gage on each filter 
unit. It appears that servicing now 


_ seems necessary only about every 2 


months instead of every 2 weeks as 
formerly with the first arrangement. 

Access to the penthouse is by a ship 
ladd outside the building, extending 
from che ground to the roof, without 
need for disturbing the manufacturing 
operations. The interior of the pent- 
house is reached from the roof by a short 
stairway leading through a door to the 
middle room, and the air-filter rooms 
are reached by interior doors from the 
middle room. Two windows over the 
sink equipment in the middle room pro- 
vide ample illumination. 











EVERY MONTH, AMONG THE ADVERTISING PAGES, these valuable aids 
to low-cost production: the plant operation man’s guide to WHAT’S NEW 
in EQUIPMENT (page 168)... a summary of LABOR DEVELOPMENTS 
(page 236) . . . things YOU WANT TO KNOW more about (page 228) 
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Inventory Charts Visualize 






Condition of Equipment 


THOMAS R. CRELLIN, Head of Mairtenance Department, Leeds & Northrup Company 


Philadelphia 


By QUICKLY GLANCING over a series of 
wall charts in the maintenance office of 
Leeds & Northrup Company, Philadel- 
phia, anyone can easily tell the physical 
condition of all motors, machine tools, 
and auxiliary machines in that plant. 

In effect, these charts are a visual 
perpetual “conditions inventory” of all 
important equipment in the plant. Such 
information, of course, is of special 
value to the head of the maintenance 
department and his assistants. 

These charts list separately, in two 
main divisions, every motor and ma- 
chine, and show by any one of several 
differently colored markers set opposite 
each item whether that item as last re- 
ported is in good, fair, or poor con- 
dition. They show, too, if an emergency 
repair is under way. They also show 
when the item is not in use and being 
held in stock, and when a piece of 
equipment has been sold or discarded. 

The use of these charts developed 
from a need for easier and quicker fol- 
low-up of the results of periodic mainte- 
nance inspections that were being made 
on all motors and machine equipment. 
For several years before an organized 
preventive maintenance program, of 
which the inspections were an essential 
part, had been effectively disclosing con- 
ditions that needed to be remedied to 
avoid high maintenance costs or inter- 
rupted production. It was noticed, how- 
ever, that even after routine work orders 
were issued to correct these improper 
conditions the needed repairs were not 
being made as quickly as they should. 


Orders Accumulated 


Rush repair orders often did not get 
the required attention. Other repair 
orders accumulated to the point where 
they constituted an unhealthy backlog 
of preventive maintenance work. 

In fact, it was not until the injection 
of a visible inventory of the current con- 
dition of all important equipment, by 
the use of wall charts, that these draw- 
backs to an otherwise effective preven- 
tive maintenance program were elimi- 
nated, and the benefits fully realized. 
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It is now possible to spot immediately 
any dangerous accumulation of repair 
orders, and to stimulate prompt action 
for their completion. It is likewise pos- 
sible to concentrate on emergency re- 
pairs, because of the constantly visual 
warning given of their existence until 
completed. Both these functions de- 
pend on the proper maintenance of a 
color-coded marker for each item on 
these charts. 

There are eight separate wall charts, 
each 20 inches wide by 30 inches long, 
comprising the complete plant inventory 
of motors and machines. Of these, three 
are used exclusively for machine equip- 
ment, and five for motors, and all are 
captioned at the top accordingly. Each 
chart is made of 4-in. plywood, covered 
with a layer of brown battleship 
linoleum. 

As shown in Figure 1, each chart is 
divided into four identical groups of 
columns, with 50 items in each group. 
Each group has headings to show the 
motor or machine number, and to 
describe the condition of this equip- 
ment. Horizontally, the headings read 
“No.,” “Stock,” “Good,” “Fair,” 
“Poor,” and “Emer.,” the latter an ab- 
breviation for emergency. 

The first vertical “number” column 
runs from 1 to 50, the second from 51 
to 100, and so on, totaling 200 numbers 
on each chart. Successive charts are 
likewise consecutive in numbering. 
Numbers and headings were made on 
aluminum strips by means of a lettering 
machine, and the strips nailed to the 
chart with round-head brads. The hori- 
zontal and columnar rulings on each 
chart were drawn with black drafts- 
man’s ink. This inexpensive construc- 
tion has proved durable and workable. 

To indicate on the chart the status or 
physical condition of any piece of equip- 
ment as reported by an_ inspector, 
thumbtacks of various colors are placed 
in the vertical columns. If the equip- 





Effective plant maintenance 
lowers unit product cost 









ment is reported in “good” condition, 
a white thumbtack is placed in the 
“good” column opposite the number 
representing that equipment. Similarly, 
blue is used for “faint” yellow for 
“poor,” and red when an “emergency” 
or rush repair is needed. When the 
equipment is in stock, a green thumb- 
tack is used. For equipment that has 
been sold or discarded, a black thumb- 
tack is inserted to the left of the equip- 
ment number. Black items are listed in- 
definitely, and the numbers are never 
used again. Obviously, the maintenance 
department strives to keep all active 
numbers white, 


A Planned System 


Behind the functioning of the motor 
and machine charts lies a carefully 
planned system of preventive mainte- 
nance that needs brief description in 
order to understand how the wall charts 
are made to give an up-to-the-minute 
inventory of the conditions of all equip- 
ment. This equipment, incidentally, is 
spread over 7 acres of floor space in 15 
multi-storied buildings, and requires a 
maintenance personnel of about 90 em- 
ployees to keep it —s for 24 hours 
each day over a normal 6-day week. 

To begin, a record of every motor 
and every machine in the plant is kept 
on a separate white card, entitled 
“Equipment Inspection and Repair 
Records” (see Figure 2), which is filed 
in one of two file drawers identified as 
“Electrical Equipment Record” and 
“Machine Equipment Record” respec- 
tively. In the electrical equipment rec- 
ord are included cards for all motors and 
generators (ranging from 1/10 up, a.c., 
d.c., or synchronous) which drive ma- 
chine tools, elevators, air compressors, 
air conditioning equipment, and similar 
apparatus. Motors of portable fans and 
portable hand tools are not included. In 
the machine equipment record are in- 
cluded cards for all machine tools and 
auxiliary plant equipment. 

Each piece of equipment shown by 
these cards has been given a “mainte- 
nance-file” number, which is placed on 
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EQUIPMENT INSPECTION AND REPAIR RECORD - 
E q ‘ MG-6 
a - Aemualiy NAME_ 1/4-hp. motor 
— LOCATION Inspection test room 
D CTED 
5/ oH sacl = C1 CONDITION REPAIRED BY TIME | CosT_ 
5/1/44] Es Ross Cleswes owormauted, and _ painted [Miner and Heinemann 6.0 Ace 
» replaced bearings M. : 
5/1/45 | E. Wohlers Cleaned, checked, oiled, etc De iene = 1/60 
< -0 2155 
EQUIPMENT INSPECTION AND REPAIR RECORD $ 
EQUIP. No. 59 NAME 18-in. Henry & Wright drill press ; 
CLASS July - Oct. - Jan. —= Apr. LOCATION Shop "S" , 
i. INSPECTED BY CONDITION REPAIRED BY COST 
6/19 0. Sande Req. No. 4863 | Quill key worn Smith and Kirschner 
9/5 0. Sande Fair 
10/5 0. Sande Good 
ORT | 
MECHANICAL INSPECTION REP ELECTRICAL INSPECTION REPORT 
Mach. No. _59 Date Insp. 10-5-45 | Equip. No. c~¢ 
. haat | Reese Inspector De Mer 
Location Shop "Ss" Next Insp. Date 1 Cation Inspection Test Dai Ss 
Drill Press Drives Generator Gite Insp. 5/1/45 
Part Good [Fok | Part pextInsp. 5/1/46 
Spindle or bearings X Bearings Good | Poor 
Carriage spat ee 
Tail stock inding fe a 
Shears (bed) cross slide Collector rings 2° ao 
Head Brushes Sa wae 
Lead screw or nut Commutator ee eee 
Gear change Coil fe 
Clutch Rheostat x 
Countershatt x Oil 
Table x ——— 
Saddle iring 
Feed screws or nut Switch x 
Feed box and mechanism Fuse 
Oilfeed Insulation resistance 
Pump ee 
Turret and slide | General remarks | 
Driving pulleys end-gqeears- x ‘UEP ear emesaar a ES 
Elevating screws or nut x ‘ROT onenaperyreeecme  RENS 
Belt-and-chain-mechenism- x Details of repair 
Collets 
Centers 
Chucks 
General remarks: 
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Figure 1 (above). Eight wall charts 
list by assigned numbers every 
motor and machine in the plant, 
and show by white, blue, or yellow 
markers in specified columns 
whether equipment as last reported 
is in good, fair, or poor condition. 
Other columns (see close-up view) 
show when emergency repair is 
under way (red marker), or when 
item is in storage (green marker). 
Equipment sold or discarded is 
shown by black marker 


en 

Figure 2 (left). Routine of preven- 
tive maintenance inspections relies 
upon individual equipment cards 
(two upper forms), which describe 
equipment and show frequency. 
These cards are kept chronologi- 
cally in separate files for motors 
and machines. When an inspection 
has been completed by use of an 
electrical or mechanical check 
chart (two lower forms), the results 
are posted on wall chart, details 
are entered on equipment card, 
and card is moved forward to date 
of next inspection 


*@eeee2@6@¢66 0 
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the motor or machine, ‘and also is 
shown in upper left corner of the card. 
Numbers for each of the motor and 
machine groups both begin at No. 1, 
and are assigned consecutively as ad- 
ditions to either group are made. 

The plan for numbering each item of 
motors and machine equipment in these 
equipment records is of significance. 
There is no physical tie-up between the 
motor and machine of the same mainte- 
nance-file number. Neither is there any 
tie-in between the maintenance-file 
numbers and the capitalization num- 
bers applied and used by the account- 
ing department for inventory and cost 
purposes. Both relationships were at- 
tempted at one time or another before 
the development of the system to its 
present phase, but found impracticable. 


An Impractical Procedure 


If, for example, it was attempted to 
use the same number for a motor as 
that of a machine it powered, difficul- 
ties arose when motors were changed, 
or a group drive was involved. Like- 
wise, any effort to follow capitalization 
numbers in maintenance records ran 
into trouble on large equipment, such 
as an air conditioning installation, which 
might have several motors, yet be as- 
signed only one capitalization number 
by the accounting department. 

The plan of applying “‘maintenance- 
file” numbers consecutively from No. 1 
for both motor and machine groups 
has proved practicable because the 
maintenance of motors and machine 
equipment is handled by separate di- 
visions of the maintenance department. 
From that viewpoint, too, correlation of 
motor and machine numbers is un- 
necessary. Moreover, segregation of 
these numbers permits the acquisition 
of separate costs for electrical and me- 
chanical maintenance of any machine, 
which is frequently of value in determin- 
ing its performance. 

Now to show how the electrical 
and machine equipment records are used 
as a basis for scheduling and ordering 
preventive maintenance inspections. 
Each file drawer is subdivided into cal- 
endar months, and into these sub- 
divisions the equipment cards are placed 
according to the desired frequency jof 
their inspection. As the inspections are 
made, the cards are moved forward to 
the due date of the next inspection. 
Upon completion of a_ scheduled 
monthly inspection, for example, the 
card is moved the next month ahead, 
and for a quarterly inspection 3 months 
ahead, and so on. 

Inspections on motors are usually 
scheduled for 3-, 6-, or 12-month in- 
tervals. In the 3-month group are found 
motors used in severe and around-the- 
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clock service, such as on air condition- 
ing equipment, vacuum ‘pumps, and 
water coolers. Motors in less severe but 
important service are inspected semi- 
annually, such as for machine tools, 
cranes, elevators, and stokers. Motors 
on equipment that runs intermittently, 
such as exhaust blowers and conveyors, 
are inspected annually. 

On machine tools, the inspection 
schedules vary from weekly, monthly, 
bimonthly, and quarterly up to semi- 
annually and annually. Punch presses 
get a weekly inspection, and most drill 
presses, lathes, and screw machines a 
monthly inspection. Small drill presses 
and milling machines are inspected bi- 
monthly or quarterly, heavy grinders 
semiannually, while slow-moving ma- 
chinery like large shaper-planers are in- 
spected annually. 

The method of assigning preventive 
maintenance inspections is as follows. 
Using the equipment record as a guide, 
a blanket work order is issued at the be- 
ginning of each month to the supervisors 
of electrical and mechanical mainte- 
nance, accompanied by a list of all 
equipment to be inspected in that 
month, This list shows the maintenance- 
file number of each piece, its location, 
and, for the electrical list, also the num- 
ber of the machine on which the motor 
may be found. Each list is issued in 
triplicate for distribution to the inspec- 
tor, supervisor, and office foreman, so 
that as the work is being completed, the 
items can be checked off by the men. 


Separate Forms 


Progress of work is followed in the 
office by receipt of a written report for 
each item from the inspector, who uses 
blank check charts previously provided 
with work order on which to record the 


results of his inspection. Separate 
forms (see Figure 2) have been designed 
to take care of electrical and mechanical 
equipment. ‘These reports show by 
check marks in one of three columns 
whether the itemized parts of any equip- 
ment are “good,” “fair,” or “poor,”’ The 
reports are turned in daily to the office 
foreman, who scrutinizes each report to 
determine if any remedial action is 
necessary. He also decides, from his 
familiarity with all equipment, whether 
the motor or machine deserves an over- 
all good, fair, or poor rating. This de- 
cision dictates what color thumbtack 
he must place on the visual wall chart 
against the item inspected. 

This procedure takes only about 15 
minutes every day. Following this, for 
all “fair” or “poor” reports a requisition 
for a work order is issued, and the origi- 
nally completed inspection report is 
returned with the work order to the re- 
pair supervisor, who holds the report 


until the repair is completed. After that, 
the report is referred by the supervisor 
a second time to the inspector, who 
makes a final inspection, and indicates 
his approval by signature and date at 
the bottom of the report card. 

When the “good” report card comes 
back to the office, the colored thumb- 
tack representing the defective item is 
replaced by a white tack in the “good” 
column. Concurrently, the details of 
the results of the inspection as to date, 
inspector's name, condition of equip- 
ment, and nature and cost of repairs, if 
any, are entered on the card in the 
equipment file, and the card is ad- 
vanced to the next inspection period. 


Red Signals for Emergencies 


Incidentally, this same card is used 
to record similar details of all other in- 
termediate repairs made on this equip- 
ment, thereby affording a complete and 
valuable maintenance history. Cards 
for equipment held in stock are kept in 
a separate file, and therefore do not 
come up for attention. 

Red signals may appear on the wall 
chart from either of two causes. When 
an inspector discovers a defective con- 
dition that is serious enough to warrant 
shutdown of a unit for immediate re- 
pair, he reports it at once to the mainte- 
nance office. A rush order is issued, and 
a red signal set up on the chart. Or if 
a breakdown should occur, a red signal 
is immediately placed on the chart for 
that unit as soon as the requisition for 
repair is received in the maintenance 
office. In the last two years, however, 
since the inception of this system, not 
one single breakdown has occurred. This, 
it is felt, is conclusive evidence of the 
success of the visual method of fol- 
low-up, and has led to plans for seven 
additional boards for plant equipment 
not previously numbered, such as chain 
hoists, cranes, and unit heaters. 

The routine of making preventive 
maintenance inspections requires the 
service of a full-time mechanical in- 
spector on one shift per day, and 3 
hours’ time from each of 2 electrical in- 
spectors for all three shifts each day. 
The mechanical inspector also makes 
whatever minor adjustments are neces- 
sary wl.ile he inspects each machine. In 
addition, the clerical work involved re- 
quires one-half of one office worker's 
time every day. There is every evidence 
that this expense is far more than com- 
pensated for by the savings in direct 
and indirect maintenance and produc- 
tion costs. 

As for the visual approach in the use 
of wall charts to reveal unsatisfactory 
plant conditions, this method has led to 
maximum effectiveness of the program 
at negligible extra cost. 
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Series Capacitors Raise 
P.F. of Resistance Welders 


R. EB. MARBURY, Manager, Capacitor Section, Switchgear and Control Division 
Westinghouse Electric Corporation, Pittsburgh 


JHE RESISTANCE WELDER, like other in- 
ductive devices has poor ag factor, 
which means it draws a large reactive 
component from the line. It differs, 
however, from other low power factor 
loads in that the load is intermittent, 
and usually single phase. These low 
power factor loads occur for periods 
from a few cycles to a few seconds on a 
repetitive basis. 

Since these demand peaks occur te- 
petitively the associated voltage dips 
often cause annoying flicker of lights. 
Even when the dips occur only within 
the plant, those caused by one welder 
may affect the quality of welds pro- 
duced by other welders. 

The utility can install lines and trans- 





former equipment sufficiently large to 
supply these momentary peaks and 
maintain adequate voltage regulation, 
but the investment usually is uneco- 
nomical, because of the relatively small 
revenue derived from the power con- 
sumed by the welders. Welder loads 
may therefore present a problem both 
to the utility and to the user. 

A resistance welder is nothing more 
than a transformer with a predominantly 
resistance load on its secondary. The 
power factor is low because the secon- 
dary must be wound for very low volt- 
age and very high current. With this 
high current in the secondary a very 
small inductance, such as represented by 
only a few feet of wire, results in a 

















In this installation gap protection is provided to limit 
the voltage of the series capacitor when the welder 
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large magnetic field. This secondary 
circuit is kept as short as possible, but 
the loop formed by the electrode leads 
introduces enough inductance to make 
it difficult to keep the power factor 
above 50 percent in most instances. ‘The 
presence of magnetic material in thi: 
field, or throat as it is usually termed, 
aggravates the condition noticeably but 
cannot be avoided. 

Even if the power factor were not 
low, a resistance welder load would con- 
sist of a succession of large repetitive 
peaks, but by eliminating the reactive 
portion the peaks usually can be cut to 
about half and this improvement is 
well worth while. 

Use of a capacitor to supply kilovars 


electrodes are brought into contact. Such protection 
for the capacitor usually is not required 
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required by inductive loads, and thus 
reduce the total kva. demand from the 
line, is well known. Since most loads 
are relatively constant the capacitor 
usually is connected in parallel. Such 
capacitors are termed shunt. type. For 
example, the full-load current of a 
100-hp., 1200-1.p.m. motor may be re- 
duced 8 percent by a 25-kva. shunt 
capacitor, 

The motor usually runs for consider- 
able periods and even though a shunt 
capacitor may increase the starting in- 
rush current this is commonly of no 
importance. If, however, the motor is 
subject to repetitive starts, or a varying 
load causes objectionable dips in line 
voltage, a shunt capacitor would not im- 
prove conditions, except for reducing 
the effective heating current in the line. 
A shunt capacitor draws a high inrush 
of current each time it is energized, and 
therefore cannot be made to offset a 
momentary current inrush, such as 
caused by motor starting. 

It is usually not practicable, there- 
fore, to install shunt capacitors on re- 
sistance welders, especially if one is 
primarily interested in eliminating volt- 
age dips such as cause lamp flicker or 
poor performance of other welders on 
the same circuit. A shunt capacitor is 
more likely to aggravate the condition 
by subjecting the welder control to large 
current transients that exceed the limits 
of these devices, or create difficult prob- 
lems in the control of the welding cycle 
or welding current. 

It is possible to overcome this objec- 
tion by pre-charging a shunt capacitor 








Using Series Capacitors 

With Resistance Welders 
. Simplifies supply préblem 
Improves voltage regulation 
Reduces voltage dips 


Permits operation of welder on 
circuits otherwise inadequate 


5. Permits operation of welders 
during previously restricted 
periods 

6. Minimizes interference between 
welders operated an the same 
circuit or in the same plant 


7. Improves quality of welds 


8. Cuts power bills, particularly 
where instantaneous kva. de- 
mand is used in billing 





and synchronously connecting it to the 
welder, but considerable additional 
equipment is involved, and due to the 
presence of harmonics it is not a satis- 
factory solution, even if cost is ignored. 

A series capacitor creates an out-of- 
phase voltage component that offsets 
the reactive voltage component in the 
welder; therefore the line peaks can be 
held at or near values that would be 
obtained if the inductance could be 
removed from the welder transformer 
and its throat. Many series capacitors 
have been used for this purpose and 
satisfactory reSuss are obtained, espe- 





cially in applications where the reactance 
of the welder does not vary widely, as 
is usually the case. 

There are two essential differences 
in shunt and series capacitors. Shunt 
capacitor units are designed with in- 
ternal discharge resistors to discharge 
them automatically after a time, when 
they are disconnected. Series capacitors, 
however, must hold their charge to 
avoid the recharging transient that 
would otherwise occur at the beginning 
of each weld. Hence, they are mz ide 
without internal discharge resistors, and 
a separate means is used to discharge 
them only when the welding machine 
is to be shut down. 

Shunt capacitors usually are rated to 
match up with standard line voltages. 
Series capacitor voltage ratings are gov- 


-erned by the welder machine design and 


characteristics, as well as by the line 
voltage, which necessitates a wide range 
of capacitor voltage ratings. 

Also, shunt capacitors are rated on a 
continuous-voltage basis, usually operate 
continuously, and cannot be subjected 
to voltages much in excess of rating. 
They are applicable on circuits whose 
average voltage over a 24-hour period 
does not exceed the rated voltage by 
more than 5 percent, or where the 
short-time operating voltage is not more 
than 110 percent of the nameplate 
rating. 

Series capacitors operate at a voltage 
that varies from zero to the voltage 
existing during weld, which period 
usually is small compared to the total 
time. The effective or equivalent con- 





P Series capacitor 
Line ‘ 1K 





— oe 
3 
io, 
i=, 
S 




















Contactor ___ 
contacts 





N Discharge 
aA coil 






























se Line Fuse 
ee ey me. ~ sia 
n 
Welder a Transformer a macho 
control Fuse ®. 
Figure 1. An autotransformer used to permit opera- pee 
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Figure 2. Placing transformer ahead of welder and 
capacitor avoids high voltage on tube control, but is 
not satisfactory on voltages less than 230 volts 
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Figure 3. This shows how a series capacitor is used 
when a welder is wound for the correct voltage to 
operate with a series capacitor 
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tinuous voltage or heating kva. is there- 
fore low and the capacitor operates at 
substantially room temperature. There- 
fore series capacitors usually are selected 
on the basis of voltage “during weld,” 
and for a given design of capacitor this 
voltage is permitted to go to 50 per- 
cent above that at which the same 
capacitor could operate continuously. 
For convenience, however, series capaci- 
tors usually are rated on the continuous 
basis. 

A series capacitor installation con- 
sists of a number of capacitor units pro- 
vided with a discharge device that norm- 
ally is connected in shunt with the 
bank by a contractor, when de-ener- 
gized. Application of power to the 
welder energizes this contactor and 
keeps the discharge device disconnected 
while the capacitor is in use. 


Voltage Rating Changes 


The welder and its series capacitor 
constitute a combination having an 
over-all voltage rating that is no longer 
the same as the line voltage to which 
the welder previously was applicable, 
because in reducing the kva. demand 
the current has remained constant and 
the required voltage has been reduced. 
Therefore, when a welder is equipped 
with a series capacitor it is necessary to 
introduce a transformer to readapt it to 
the original line voltage. 

In some instances a welder designed 
for use on 440 volts may be used on 220 
volts after a series capacitor is added. 
Usually, however, the combination can- 
not be used without an additional trans- 
former. An alternative is to rewind the 
welder so that the new combination is 
applicable to the circuit voltage. When 
a new welder is being supplied com- 
plete with a series capacitor there is, of 
course, no problem. 

The design of the welder in all in- 
stances determines the voltage rating of 
the series capacitor. If the welder is de- 
signed for use on a 230-volt circuit it 
may be preferable to rewind it when 
adding series capacitors rather than add 
a transformer because the former plan 
often results in the use of higher-voltage 
capacitors which may cost less per kva. 
This factor should always be considered. 

If the welder is not to be rewound, 
two alternatives are possible. One is to 
place the transformer immediately ahead 
of the welder, as shown in Figure 1. 
The other isto reduce the line voltage 
ahead of the series capacitor. In either 
event the tube control must be in series 
with the capacitor, so as to leave it 
charged. If the series capacitor is placed 
between the transformer and the welder, 
and the tube control is in the line, the 
capacitor will be discharged after each 
weld. This cannot be tolerated. 
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Table I. 230-Volt Line 





Capacitor Unit Data 
































1 2 3 4 5 6 7 
Welder Capacitor Capacitor Welder Equivalent Maximum Ohms per 
Power Ohms (per Volts Primary Continuous Permissible Capacitor 
Factor One Welder During Volts Capacitor Short Circuit Unit 

Kva.) for Weld During Volts Capacitor 
Unity P.F. Weld Volts 
0.25 717.0 832 860 
0.26 663.0 801 828 ld oes 23.0 
0.27 612.0 767 797 
0.28 566.0 738 768 — - seal 
0.29 527.0 710 742 485 800 15.5 
0.30 491.0 685 718 
0.31 458.0 660 694 es — see 
0.32 428.0 636 672 *y 
0.33 401.0 615 652 ae we 13.0 
0.34 377.0 596 633 PUES 
0.35 354.0 576 615 
0.36 333.0 558 598 
400 660 10.5 
0.37 313.0 540 582 
0.38 296.0 523 556 
0.39 280.0 508 052 
0.40 265.0 493 538 
0.41 250.0 478 524 
0.42 237.0 464 612 
6.43 226.0 452 501 
0.44 214.0 438 488 
0.45 204.0 427 478 
0.46 194.0 415 468 330 645 8.3 
0.47 185.0 405 468 
0.48 176.0 394 448 
0.49 168.1 383 439 
0.50 160.8 373 431 
0.51 152.6 362 422 
0.52 145.9 353 413 
0.53 139.7 344 406 ie 
0.54 133.5 335 398 
0.55 127.7 327 391 
0.56 122.4 318 384 230 380 7.05 
0.57 116.8 310 377 
0.58 111.8 302 371 
0.59 107.6 295 365 
0.60 102.8 287 359 





The arrangement shown in Figure 2 
is not satisfactory if the voltage on the 
low side of the transformer is less than 
230 volts, because of possible failure of 
the tube to fire properly. 

The arrangement shown in Figure 1 
is usually to be preferred, since it en- 
ables one to select higher-voltage 
capacitors and often obtain lower capaci- 
tor cost. The control tubes, however, 
are subjected to a higher voltage, which 
may in some instances favor the scheme 
shown in Figure 2. : 

Obviously, the application of series 
capacitors to resistance welders is not 
so simple as the application of shunt 
capacitors to ordinary low power factor 
loads. Since the fundamental design 
characteristics of the welder transformer 
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must be known, and the tube control 
also is affected, the makers of both the 
welder and the control must be con- 
sulted. 

The characteristics of the . welder 
transformer must be known in order to 
select the series capacitor rating, and 
these data are not obtainable from the 
nameplate. If data on the welder power 
factor during weld are not available from 
the manufacturer, they must be ob 
tained by tests. 

It is not the purpose of this article to 
discuss these tests, but primarily to 
point out some short-cuts in computing 
the series capacitor once the general 
requirements are known. 

The kva. demand during weld and 
the power factor are to be determined 
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Table II. 460-Volt Line 
Capacitor Unit Data 
1 2 3 5 6 7 
Capacitor 2 Welder : Maximum 
Welder | Ohms (per —— — Permissible Ohms per 
Power One Welder = Volts acsaiines Short Circuit Capacitor 
Factor Kva.) for Weld During volte Capacitor Unit 
Unity P.F. . Weld Volts 

0.26 3070 1722 1780 
0.26 2830 1652 1712 
0.27 2615 1589 1650 1160 1900 88.3 
0.28 2430 1626 1690 
0.29 2250 1470 1535 
0.30 2100 1414 1482 1000 1650 66.2 
0.31 1955 1362 1435 
0.32 1832 1318 1390 
0.33 1716 1272 1349 895 1478 53.0 
0.34 1613 1231 1309 
0.35 1616 1191 1271 
0.36 1422 1150 1236 816 1345 44.2 
0.37 1343 1118 1202 
0.38 1267 1081 1171 760 1238 38.0 
0.39 1200 1051 1141 
0.40 1136 1020 1112 705 1164 33.1 
0.41 1074 990 1085 
0.42 1017 962 1059 
0.43 965 933 10365 660 1090 29.4 
0.44 919 908 1011 
0.45 874 844 989 
0.46 830 859 968 
0.47 791 835 947 
0.48 756 815 928 575 948 22.0 
0.49 719 792 908 
0.50 686 171 890 
0.51 656 751 873 515 850 17.7 
0.52 627 731 855 
0.53 698 713 840 : 
0.64 572 694 824 486 800 15.5 
0.55 544 ' 676 809 
0.56 523 658 795 460 758 14.0 
0.57 502 643 782 
0.58 480 626 768 
0.59 459 609 7154 426 700 12.0 
0.60 441 594 742 400 660 10.5 





when using the largest throat opening 
provided, with a typical welding oper- 
ation. ‘These data are required to de- 
termine the capacitor reactance ohms 
needed. They are needed, also, under 
the condition when the welder elec- 
trodes are brought into direct contact 
to determine the need for protecting 
the capacitor against over-voltage at 
such times, or to form a basis for select- 
ing the voltage rating of the capacitor. 
Tables I, II, and III provide a quick 
means of estimating the required size of 
a series capacitor. In these tables it has 
been assumed that the tube drop is 15 
volts and that the duty cycle will not 
exceed 44 percent. Also that the during 
weld period will never exceed 1 minute. 
These assumptions apply in most cases. 
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Use of the tables can be more readily 
shown by the following example. 
Assume: 

1. During weld kva., 350 

2. During weld power factor, 42 
percent 


3. Kva. with electrodes contacting, 
450 


4. Power factor with electrodes con- 
tacting, 36 percent 


5. Duty cycle, 44 percent or less 

6. Line voltage, 230 

Referring to Table I, at a power 
factor of 0.42, column 1, it is seen 
under column 2 that the required capaci- 


tor ohms for unity power factor are 237 
per welder kva. Since the welder kva. 






are 350 the capacitor ohms are obtained 
by dividing 237 by 350, which gives 
0.677 ohm. 

Column 3 shows that the capacitor 
voltage during weld is 464. Since it is 
impracticable to build capacitor for 
every small step in voltage it is neces- 
sary to limit ratings to steps that are 
conveniently obtained. Therefore, cer- 
tain capacitor voltage ratings are used 
over a limited range. This example falls 
within the range of a capacitor that 
would have a continuous rating of 330 
volts (column 5) and a during weld 
voltage up to 150 percent of 330. or 495 
volts. 


More Units Needed 


A 330-volt capacitor has a reactance 
of 8.3 ohms, as shown under column 7. 
A sufficient number of such capacitors 
must therefore be used to obtain the 
desired reactance of 0.677 ohms. Or, 

8.3 = 0.677 = 12.26 

Round out the number of capacitor 
units to the next whole number, or 13. 
This number will make the power factor 
slightly lagging, rather than allow it to 
lead. 

Column 4 shows that the welder 
primary must be wound for 512 volts. 

Column 6 gives the maximum per- 
missible voltage that may be allowed to 
appear on the series capacitor. A check 
must be made to determine whether 
this limit will be exceeded, for example, 
when the welder electrodes are allowed 
to come into direct contact. 

Using the figures for requirements 
3 and 4 in the foregoing example, the 
maximum permissible voltage may be 
determined as follows: 


Welder short- 

circuit impedance = Zyso 

Welder short- 

circuit resistance = Rye 
Welder short- 

circuit reactance = Xwwaec 


Zwse = E* (Col. 4) + (Kva. X 10) = 
512? + (450 X 10°) = 0.582 ohm 

Ruse = 0.582 X 36% p.f. = 0.209 ohm 

Xuse = V0.582? — 0.209? = 0.543 ohm 

Net reactance = X.— Xwac = 

0.677 — 0.543 = 0.135 ohm 

X, = The reactance ohms of the series 

capacitor previously determined. 
X, = Welder short-circuit net reactance 
determined above. 

Net impedance = VR% e+ Xi? = 
V0 .209? + 0.135? = 
0.249 ohm 

= (EF — Tubedrop) + Z = 
(230 — 15) + 0.249 = 
863 amperes 
Capacitor voltage 
with electrodes = X- X 863 = 0.677 X 
863 = 582 volts shorted 

(Note: No allowance is made here for drop in 
line voltage due to regulation. This should 
be taken into account in specific cases.) 


In this instance the capacitor voltage 
reaches 582 whereas the permissible 
value shown under column 6, Table I 








Line current 
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is 545 volts, which means that the volt- 
age must be limited by some protective 
means, or that a capacitor must be 
selected with a higher continuous rating. 

If a higher-voltage capacitor 1s 
selected, more units will be required. A 
400-volt capacitor has a permissible 
voltage of 660, which is ample here. 
Such a unit has 10.5 ohms. Since sub- 
stantially 0.677 ohms X, total is re- 
quired, the number of 400-volt capaci- 
tors needed is obtained by dividing 10.5 
by 0.677 which gives 15.5 capacitor 
units. This may be rounded out to 16 
units. 

It may be more economical to use a 
slightly larger number of units in cases 
where the capacitor voltage limit is ex- 
ceeded under these conditions, rather 
than to add accessory devices to pro- 
tect the capacitor. 

With a seam welder it is always de- 
sirable to select the capacitor for the 
voltage developed when the electrodes 
are shorted, rather than use additional 
protective devices, because the elec- 
trodes will frequently come in contact, 
often on every welding operation. Pro- 
tective devices would interfere with the 
normal use of the welder. 


Computing Voltage Rating 


The above example assumes that the 
welder will be rewound to use a series 
capacitor, or that a new welder is being 
considered. If the welder is to remain 
unchanged, a transformer may be de- 
signed to go ahead of it, as shown in 
Figure 1. Then the initial values of 
kva. and power factor during weld, and 
the kva. and power factor when the 
electrodes are shorted must be applicable 
to the transformer plus the welder. The 
procedure is the same as described. The 
input side of the transformer is given 
under column 4 and the low side is the 
welder voltage rating minus the tube 
drop, which is 15 volts. 

If the series capacitor is to be located 
as shown in Figure 2 its voltage rating 
will be lower, and may be computed 
using the tables, as follows: 


1. Kva. of welder during weld, 350 


2. Power factor during weld, 42 per- 
cent 


3. Welder rating, 230 volts (To re- 
main unchanged ) 


Using Table I column 2 it will be 
seen that 237 capacitor ohms are re- 
quired per welder kva. With 350 kva. 
this gives 0.677 ohm total. 

This value of 0.677 ohm assumes 
that the welder will be rewound for 
512 volts, as shown in column 4, but 
since this is not the case, adjustment 
must be made for the voltage change, 






































Table III. 575 Volt Line 
Capacitor Unit Data 
1 2 3 4 5 6 7 
Capacitor c it Welder on Maximum 
Welder Ohms (per Vele = i ya ven Permissible Ohms per 
Power One Welder D sar Volts Ca sig Short Circuit Capacitor 
Factor Kva.) for Weld During Volts . Capacitor Unit 
Unity P.F. . Weld . Volts 

0.25 4860 2170 2240 

0.26 4470 2075 2150 1630 2690 177.0 
0.27 4140 1993 2070 

0.28 3840 1920 2000 

0.29 3570 1848 1930 1320 2180 118.0 
0.30 3320 1780 1866 

0.31 3100 1715 1806 

0.32 2890 1657 1750 

0.33 2710 1600 1696 1160 aed $8.8 
0.34 2550 1548 1646 

0.35 2390 1497 1600 

0.36 2250 1450 1555 

0.37 2130 1406 1513 1000 1660 66.2 
0.38 2010 1363 1474 

0.39 1898 1322 1435 

0.40 1798 1283 1400 895 1478 53.0 
0.41 1699 1245 1366 

0.42 1616 1212 1334 

0.43 1530 1175 1303 815 1345 44.2 
0.44 1456 1144 1272 

0.45 13865 1112 1244 

0.46 1311 1078 1216 760 1238 38.0 
0.47 1258 1055 1192 

0.48 1196 1023 1166 7065 1164 33.1 
0.49 1140 997 1143 

0.50 1086 970 1120 

0.51 1034 942 1097 

0.52 990 920 1077 660 1090 29.4 
0.53 945 895 1056 

0.54 903 872 1037 

0 55 865 850 1018 

0.56 828 828 1000 , 
0.57 792 807 983 575 948 22.0 
0.58 760 787 966 

0.59 726 766 949 

0.60 696 747 934 516 860 17.7 





and the capacitor ohms reduced by the 


square of 


e voltage. That is, 


512°+-(230—15)*=5.67 
0.677 = 5.67 = 0.12 ohm 
The current flowing through this 
capacitor during weld will be determined 
by the kva. and the welder operating 


voltage. Or, 


(350 x 10°) +215 = 1630 amperes. 
The voltage on the capacitor during 


weld is 1630 x 0.12 = 195 volts. 

By inspecting Tables I,-II, or III, 
column 3, a capacitor can be selected 
whose during weld operating range in- 
cludes 195 volts. A 230-volt capacitor 
fulfills this requirement. Since a 230- 
volt unit has a reactance of 7.05 ohms 
the total number of such units required 
is: 7.05--0.12 = 58.8 
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Here is an excellent example of the 
objection to using a transformer on the 
line side of the series capacitor. A total 
X, ohms, or 0.12, is needed for a during 
weld voltage of only 195, thus making it 
necessary to use 230-volt units and 
operate them well below their rating. 

It is not practicable to build a capaci- 
tor with less insulation than used in a 
230-volt unit, with the result that 59 
units are required to obtain the low 
value of ohms needed. For this reason 
the arrangement used in Figure 2 should 
never be considered for a welder de- 
signed for 215 volts. With welders 
designed for 460 volts’ or higher the 
arrangement shown in Figure 2 may be 
practicable, and is often used to keep 
down the voltage on the tubes. 
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MAINTENANCE SHORTS 
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Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary maintenance accomplishments. Accepted articles will be paid for 











mitted material. 











PLEASE TAKE NOTE 


Since February, 1944, a prize of $50 has been 

paid for the best Maintenance Short published 
in each issue of Factory. The offer was insti- 

tuted to give Factory's readers the best avail- 
able solution of various operating problems 
during the national emergency. The objectives 
having been achieved, the offer is now with- 
drawn. The editors extend congratulations to 
i those whose contributions were awarded 
prizes, and their sincere thanks to all who sub- 

















One fork truck with tapered fork handles 400 drumloads, 2000 pounds of metal 
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each, in 8-hour day, compared to old hand truck method, moving less than 


15 tons in same period 


Special Fork Handles 
Drums Speedily, Safely 


SOURCE: Clark Tructractor, Battle Creek, 
Mich. 


One of the important items in the efficient 
operation of a scrap metal conversion busi- 
ness is speedy movement of the bulky raw 
materials. In the plant of L. S. Cohen & 
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Company, Inc., Chicago, brass and bronze 
scrap in solid ingots is moved about in 
empty oil drums, each of which accom- 
modates 2000 pounds. To handle these heavy 
drums, a fork truck is used, with the stand- 
ard fork tapered so that it can safely grip 
the drum below its lower reinforcing rib. 
Lifting them only a few inches from the 
floor, the truck can carry loaded drums 
speedily from conveyor to storage or ship- 


ping, handling 400 drumloads per 8-hour 
day—400 tons of metal transported by one 
fork truck and one operator, as compared to 
the old method by which one man could 
transport by hand truck a maximum of less 
than 15 tons during the same period. 


Relay in Conveyor 
Drive Prevents Spills 


E. A. DUNNING, Superintendent, Ralston 
Purina Company, Wilmington, Del. 


When raising grain or mill feed with a 
bucket elevator there is always danger of 
choke-ups and spills if the conveyor feed- 
ing the elevator is controlled independently. 
To remedy this condition a normally open 
relay was installed in the control circuit 
of the feeding conveyor, the relay being 
energized by the elevator motor circuit. 
Essentially, this relay is nothing more than 
a holding coil, that closes the control cir- 
cuit when it is energized. 

With this relay in the circuit the feeding 
conveyor cannot be started until the ele. 
vator is running. Conversely, the conveyor 
will stop the instant the elevator stops. Any 
material the conveyor is feeding to the 
elevator will be held on the conveyor. 

Such relays on feeding conveyors have 
decreased elevator maintenance materially 
and entirely prevented spillage of material. 


Avoids Lacquer Drying 
Flashbacks in Oven 


W. E. SCOTT, Plant Engineer, Continental 
Can Company, Inc., Jersey City, N. J. 


A problem arose in the department where 
bomb-fuse container cans were spray-lac 
quered and dried, because of the flammable 
nature of the volatile vapors given off in 
the drying process. The exterior surfaces 
of the cans were being sprayed with a lac- 
quer specified by the government for this 
purpose. From the spray lacquering opera- 
tion the cans .passed on a belt conveyor 
through a gas-heated drying oven normally 
used in this process. Flammable vapors 
gradually accumulated at the top of this 
oven, and ignited several times. The flash- 
backs were not hazardous to the employees, 
but disrupted production while the oven 
was being overhauled. 

Evidently no open flame could be per- 
mitted in this process. The gas flames 
therefore were turned off; and the heat to 
dry the lacquer was furnished by a series 
of 12 electric lamps designed for heating 
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purposes. These lamps were mounted in 
porcelain socket units and arranged in the 
oven to focus on the cans passing through 
on the conveyor. 

In addition, a small blower was attached 
to the oven, with outlet to the outside at- 
mosphere, and adjusted to obtain the maxi- 
mum circulation of air in the oven with a 
minimum of cooling effect. 

As a result, the lacquer drying process is 
now being accomplished without interrup- 
tion by flashbacks. Although there has 
been no increase in production other than 
the elimination of these interruptions, it 
has also been noticed that the quality of 
drying has improved to obtain a harder and 
more even surface on the cans. 


Hoisting Loads 
in Close Quarters 


H. B. McDERMID, Cincinnati 


“The question of the height available is 


one of the points that often comes up 
when rigging, especially in close work. After 
tackle has been attached to the weight to be 
lifted, will there be enough vertical lift to 
place the object where it has to go? Often 
there is not; the tackle takes up too much 
of the space available. 

The manner in which one such problem 
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was solved has since been used in scores 
of tight places. 

During the erection of steel members that 
had to be placed close to a concrete ceiling, 
a contracting firm’s gang boss was unable to 
put up some I-beams that were just too 
heavy to man-handle and too close to the 
ceiling to permit the use of the ordinary 
blocks for 3-in. rope. Next day- another 
man did the work easily in jig time. 

In place of the. usual two-rope blocks 
that had been used. at first, the new man 
used only a l-rope block at the ceiling. 
That one was as small as he could get and 


placed as high as he could get it. A single 
rope threaded through this block was 
attached to the beam, while a standard 
double-rope block was attached to the single 
rope on the opposite end from the load. 
Then all that was needed was a solid anchor 
to hold the second of the two double blocks 
sufficiently far away to give travel space. 

When the power was applied up went 
the beam plenty high enough to land 
properly in its place, nearly a foot higher 
than the ordinary blocks would pull it. 
The accompanying sketch shows how this 
job was rigged. 











Left, bottom panel of overhead door, with wood shear strip 
held in place by a spring clip. Right, the shear strip breaks 


Shear Strips Reduce 
Overhead Door Repair 


WILLIAM BERTLEFF, Carpenter Supervisor, 
Ohio Rubber Co., Willoughby, Ohio 


l'o prevent breakage if struck by the load on 
a power truck, the bottom panels of over- 
head doors in one large plant have been 
hung on double-action hinges, and are kept 
in position by wood shear strips. The top 








edges of the bottom panels and the lower 
edges of the panel above have been beveled 
to allow the panel to swing both ways. 

The wood shear strips are mortised into 
the bottom of the lower panel, to fasten 
it to the side rails. Metal or wood dowel 
pins, installed in the door, serve to fit the 
shear strip into place. A templet is used 
when drilling holes in the shear strips to 
insure that the strips will fit the pins. A 
spring steel clip is used to keep the shear 
strip from dropping off the pins. 
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and protects the door from injury when the bottom panel 
receives a hard blow from passing trucks 


If the panel is hit by a truck, the shear 
strips fracture and allow the panel to swing 
on the double-action hinges, as shown in 
the illustration. It is a simple, inexpensive 
operation to install two new shear strips to 
put the door back into service. Side rails 
of the doors are no longer bent or pulled 
loose from their moorings. 

This simple alteration on overhead doors 
saves repair labor, replacement parts and 
materials, and a great deal of inconvenience 
to employees. 
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Health and Safety E 


Health and safety equipment 
introduced to you by Factory 
during the past 12 months 
is reviewed here to give you 


a quick one-year summary 


ACID-RESISTANT APRON-—Light- 
weight, acid-, alkali-, and oil-resistant 
apron is made from fabric coated on one 
side with a black vinyl resin. Edges are 
hemmed, and neck and waist tape is 
in one piece, sewed into hem of the 
arm cut-out. The B. F. Goodrich Com- 
pany, Akron. (Figure 1) 


ACID-RESISTANT HOOD-is _ te- 
ported to give chemical workers protec- 
tion against concentrations of nitric, 
sulphuric, hydrochloric, and other acids, 
without deteriorating itself. Made of 
Asco Acitex, hood covers head, shoul- 
ders, chest, and back, tying at the waist. 
Chicago Eye Shield Company, Chicago. 
(Figure 2) 


APRON—Arm and body protection, for 
workers in oil or acids, is claimed for 
apron. Made of strong, closely woven 
fabric coated on both sides with neo- 
prene or polyvinol butyral. Said to have 
resistance to low temperature, flamma- 
bility, abrasion, and reagents. Dunn- 
Products, Chicago. (Figure 3) 


APRON-—To take the place of overalls, 
split-leg apron, named Canpro, fur- 
nishes around-the-leg protection for han- 
dling kegs and boxes. Made from heavy 
O.D. water-repellent canvas, it is 
doubly reinforced at midsection as well 
as at knees, and has pockets which can- 
not pull loose. Canvas Products Cor- 
poration, Fond du Lac, Wis. (Figure 4) 


APRON-—Fabric apron features sliding 
snap fasteners, called Snap-Strap. The 
application of web straps with snaps 
permits easy adjustment, and apron can 
be instantly removed if caught in movy- 
ing machinery. Impregnated with Sta- 
Safe Compound, and cured, aprons are 
claimed to protect against acids, caus- 
tics, solvents, flame, oils, and paints. 
Standard Safety Equipment Company, 
Chicago. 


APRON - is of a treated fabric combined 
with a plastic by a calendering process, 
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which impregnates the fabric. Said to 
be acid-proof throughout, and can be 
washed or cleaned without harm to its 
protective qualities. The B. F. Good- 
tich Company, Akron. (Figure 5) 


BLANKET CASE~-keeps an emergency 
or first aid blanket ready for use in 
clean, sanitary condition. It is 15x12x5 
inches, and, placed flat against the wall, 
allows adequate passage room if 
mounted in an aisleway or confined area. 
Hinged cover opens easily and wide for 
quick access to blanket. Supplied with 
or without blanket. Universal Safety 
Equipment Company, Chicago. 


quipment 


BLOWGUN SHIELD-—Adaptable to 
standard blowguns, transparent safety 
shield is designed to stop or deflect 
chips and flying particles scattered by 
air blasts in cleaning and dusting opera- 
tions. Protects workers from eye in- 
juries, but does not interfere with uses 
to which compressed air is applied. 
Shield is made of heavy-gage transparent 
plastic, concave-shaped. W. I. Martin 
& Company, Chicago. (Figure 6) 


CAP—Made of dark blue cotton netting, 
safety cap for women protects the hair- 
do and at the same time gives the wearer 
a jaunty look. Cool for summer wear, 
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Trucks KEEP WORKING 
STEADILY, ALL DAY LONG, 
WHEN OPERATED WITH 
EXIDE-IRONCLAD POWER 


Extoe 


IRONCLAD 


THE ELECTRIC STORAGE BATTERY COMPANY B A T T F ~ F \) 
Philadelphia 32 i 
Exide Batteries of Canada, Limited, Toronto 
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because the mesh work allows free 
passage of air to the scalp. Visors are 
said to be fire resistant. Cap is wash- 
able. Brewster Hat Company, Inc., 
New York. (Figure 7) 


DUST GOGGLE-is equipped with 
acetate eyecups shaped to conform to 
contour,of each eye. Goggles fit snugly 
against face to keep out dust and pow- 
der. Thin wire*mesh screen on inside 
of side shields gives protection against 
fine particles. Ventilating system ex- 
tends over large area to reduce fogging. 
American. Optical Company, South- 
bridge, Mass. (Figure 8) 


DUST ‘HOOD-Lightweight hood is 
claimed to offer full vision and _pro- 
tection against fine nuisance dusts. 
Style GG-300. is constructed of. cotton 
sheeting over a cloth cap, with 5x6-in. 
fiber frame window opening. Window 
of cellulose acetate plastic is replaceable. 
Industrial Products Company, Philadel- 
phia. (Figure 9) 


EYESHIELD — of plastic, weighing 
less than 1 ounce, is for use in semi- 
hazardous jobs, such as spot welding, 
light grinding, and woodworking. 
Known as FeatherSpec, it has replace- 
able one-piece lens gripped in suspen- 
sion-lock frame. Green lens can be sub- 
stituted for the clear one. Can be worn 
over prescription lenses. Willson Prod- 
ucts, Inc., Reading, Pa. (Figure 10) 


' FACE SHIELD-Type V-1 face shield 


is designed for comfort and protection 
of face and forehead in light-duty 
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operations, such as spot welding, light 
grinding, and woodworking. [its over 
correction spectacles and extends well 
back along sides of face. Light in 
weight, the Protecto-Shield has adjust- 
able headband, front cushioning with re- 
placeable leather sweatband, back cush- 
ioning, and is of transparent Lumarith. 
Willson Products, Inc., Reading, Pa. 
(Figure 11) 


FACE SHIELDS—Models _ F-100, 
F-200, F-300, and F-400 face shields 
provide protection for metal sawing, 
acid handling, buffing, sanding, and 
light grinding operations. Button-on 
windows for the shields are available in 
clear cellulose acetate for general pur- 
poses, 24-mesh screen for heat protec- 
tion, and fiber with filter glass window 
for welding and scarfing. American 
Optical Company, Southbridge, Mass. 
(Figure 12) 


FINGER GUARD-—Protection of 
thumb and finger for buffing, polishing, 
grinding, punch press work, inspection, 
and other operations, is afforded by 
Steel-Grip Supergard No. 15249. Con- 
sists of flexible leather working face ex- 
tending two-thirds around finger, with 
porous elastic webbing back. Industrial 
Gloves Company, Danville, Ill. 


FINGER GUARDS-—Two types of fin- 
ger cots are available in small, medium, 
and large sizes. One of the Sta-Set 
cots, made from grain leather, is suit- 
able where sensitivity of touch is a fac- 
tor, such as.in soldering small wire and 
in assembly work. The second is made 





from chrome tanned cowhide leather, 
and can be used for jobs involving 


burring, 
American 


Mass. 


hard use, such as_ polishing, 
and grinding small parts. 
Optical Company, Southbridge, 
(Figure 13) 


FIRE ESCAPE-—Lightweight steel port- 
able fire escape can be placed in safety 
zone away from the fire hazard. Has 
metal yoke steps 10 inches wide by 44 
inches" deep. Units are made in three 
lengths for use from second, third, or 
fourth story. Carrying capacity is 1880 
pounds. Anchor is hooked over win- 
dowsill, dropping the unit in carton out 
of window to ground. Metal-Portable- 
Fire Escape Company, Grand Rapids, 
Mich. 


FOG-FREE GOGGLE — Normal 
breathing provides a natural ventilating 
pump for the fog-free, dust-free goggle. 
Sweeps a complete change of air about 
once every second through flow chan- 
nels in the frame and across inner face 
of the big single plastic lens. This re- 
moves moisture from within goggle be- 
fore it can condense as fog or frost on 
lens. Air intake ports contain replace- 
able felt filter pads. Welsh Manufac- 
turing Company, Providence, R. I. (Fig- 
ure 14) 


GAS ALARM-—detects combustible 
gases and vapors, visually and audibly 
indicating their approach to the danger- 
ous limits before a fire or explosion 
might occur. Automatically ventilating 
fans may be started, or machinery 
stopped. Analysis of gas takes place in 
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Don’t handicap tomorrow’s equipment 





with yesterday’s wiring __ 





I7’s A FACT that inadequate wiring can 
reduce equipment performance by 
twenty-five to fifty per cent. This is 
true right now—and think of your 
greatly expanded electrical future! 

Remember, wiring comes first! 
Foresighted wiring based on future 
needs—not tied to formulas of the past. 

It costs nothing to review your wir- 
ing plans now. But it may cost plenty 
for shutdowns, teardowns to permit 
extensive alterations later. 


Ana cCovpDA 


ANACONDA WIRE 


“4 


Make a note of it: Check wiring 
plans! Call in your consulting or plant 
power engineer—electrical contractor 


or power salesman. Let them help > 


match your wiring to future produc- 
tion hopes. Anaconda Wire & Cable 
Company, Subsidiary of Anaconda 
Copper Mining Company. General 
Offices: 25 Broadway, New York City 4. 
Chicago Office: 20 North Wacker 
Drive 6. Sales Offices in Principal 
Cities. 
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— Why pay for COMPLETE 


equipment then cut its 
performance with 
PART-WAY wiring? 


& CABLE COMPANY 
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explosion-proof remote head and indi- 
cation is instantaneous. Filament blow- 
out signal indicates if any head is in- 
operative. Davis Emergency Equip- 
ment Company, Newark. (Figure 15) 


GLASSES-—provide eye protection be- 
cause lenses are heat-treated, tested for 
impact strength and optical clarity, and 
frames are reinforced. Lenses may be 
ground to prescription. Twenty frame 
sizes are available, as well as 10 types of 
side shields. Willson Products, Inc., 
Reading, Pa. (Figure 16) 


GLOVE FOR WIRE STRAPPERS— 
is of grain leather, with extra palm patch 
of chrome tanned cowhide. Fingers and 
thumbs are open at tips to increase flex- 
ibility and permit ease in picking up 
tape, wire, and small tools. Features 
open back for coolness. Sizes for men 
and women. Industrial Gloves Com- 
pany, Danville, Il]. (Figure 17) 


GISOVE—made from chrome-tanned 
cowhide, is suitable for welding and 
other heavy-duty operations. Has one- 
piece back construction, eliminating 
seams that might catch sparks or molten 
metal, and vulnerable seams are welted. 
American Optical Company, South- 
bridge, Mass. (Figure 18) 


GOGGLE CLEANING COM- 


POUND -Anti-fog preparation keeps 
goggle lenses, face shields, and welding 
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plates clear. The material deposits a 
thin film which is said to help prevent 
fogging, as well as to remove grease and 
dirt. American Optical Company, 
Southbridge, Mass. 


GOGGLE CLEANING STATION— 
called Sani-Spray, is a heavy-duty steel 
atomizer cabinet with refillable quart jar 
of goggle cleaner, a supply of tissue 
paper, and built-in receptacle for used 
cleaning tissues. Apparatus is locked in 
cabinet. Allen Optical Company, Buf- 
falo, N. Y. (Figure 19) 


HEAD PROTECTOR—Molded fiber 
head protector, known as Beanie cap, is 
designed to guard against injuries. Cap 
employs a soft, flexible band that fits 
heads of any shape comfortably, and 
lining and hammock are arranged to 
cushion a blow. Portable Products 
Corporation, Pittsburgh. 


LADDER-LEVELING BASE—When 
attached to a ladder, Shur-Foot base au- 
tomatically adjusts itself to ground 
level and surface conditions under either 
foot, levels ladder, and is locked in 
place by ladder’s weight. Stepping on 
ladder increases locking tension, and 
shifting weight does not rock the lad- 
der. Rolen Manufacturing Company, 
Painesville, Ohio. (Figure 20) 


LEGGING AND SPAT-—providing pro- 
tection for industrial workers, feature 





easy adjustment and quick release. Leg- 
ging protects front, back, and sides of 
leg, from instep to knee; spat covers in- 
step and ankle. American Optical Com- 
pany, Southbridge, Mass. (Figure 21) 


MACHINE TOOL GUARDS-—Kleervu 
safety guards are transparent, allowing 
full view of the machine and work with- 
out hindering operation. Offer protec- 
tion from sparks, metallic particles, 
splashing liquids. Wright-Austin Com- 
pany, Detroit. (Figure 22) 


MACHINE TOOL SHIELD-The 
Magnetic Grip-Shield consists of thick 
transparent sheets of plastic anchored 
into a horseshoe permanent magnet. De- 
flects flying chips, metal dust, sparks, 
oil, liquids, and protects machine opera- 
tors without obstructing vision. Dill 
Manufacturing Company, Cleveland. 
(Figure 23) 


NON-SKID FLOORING-—Piastic non- 
skid coating is for wood, cement, or 
metal floors subject to heavy wear. May 
be applied with brush or trowel. Said 
to be acid- and oil-resistant, and to with- 
stand light trucking. Stonhard Com- 
pany, Philadelphia. 


OIL-ABSORBING COMPOUND-— 
Oil-Dri (All-Purpose) absorbs oil and 
grease from oil-covered floors, as well 
as emulsions and water and soluble oil 
solutions. Compound is claimed to be 
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Fairbank 


One of the first Diesel engine 
manufacturers in this coun- 
try, Fairbanks-Morse has 
pioneered a notable list of 
Diesel improvements. As 
a result, Fairbanks-Morse 
Diesels have earned an en- 
viable reputation for 
outstanding per- 

formance. 


S-IOPse 





A name worth remembering 
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Their operating records 
prove their low operating 
costs and low maintenance 
costs... prove, too, that they 
have the stamina to stand up 
year after year in sustained, 
heavy-duty service. 

Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
Chicago 5, Illinois. 


Diesel Locomotives + Diesel Engines 
Scales * Motors *- Pumps * Generators 
Magnetos ° Stokers * Railroad Motor 
Cars and Standpipes « Farm Equipment 



































non-combustible, non-acid, non-abrasive, 
and harmless to hands, face, clothing, 
and shoes. Oil-Dri Company of Amer- 
ica, Chicago. 


RESPIRATOR-— is said to provide pro- 
tection against vapors in concentrations 
up to 1000 parts per million of such 
substances as acetone, alcohol, benzene, 
carbon tetrachloride, ether, formalde- 
hyde, and gasoline. Equipped with twin 
replaceable metal filter cartridges. Mine 
Safety Appliances Company, Pittsburgh. 


RESPIRATOR —called Air-Pak, for use 
with portable oxygen equipment, uti- 
lizes normal breathing air, which can be 
stored under pressure, in a compressed 
air cylinder. No chemicals are required. 
Has quick-connect feature. Equipped 
with Willson mask, which includes shat- 
terproof lenses cushioned in rubber. 
Scott Aviation Corporation, Lancaster, 
N. Y. (Figure 24) 


RESPIRATOR HOODS-are designed 
to give head protection on jobs and 
operations involving dust and_ spray. 
Made of heavy-duty 10-0z. army duck, 
with full-vision, heavy-gage (0.040 
inch) replaceable plastic windows. Hood 
may be worn with or without correction 
glasses. Industrial Products Company, 
Philadelphia. (Figure 25) 


SALT TABLET DISPENSER-—High- 
pressure molded reinforced bakelite salt 
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tablet dispenser is resistant to fracture, 
corrosion, and moisture. Featuring one- 
hand operation, it dispenses one tablet 
at a time with each fractional turn of 
knob. Has 1500-tablet capacity. Mine 
Safety Appliances Company, Pitts- 
burgh. (Figure 26) 


SPATS AND LEGGINGS-known as 
Sureseal, are made of neoprene-impreg- 
nated, lightweight, closely woven cloth. 
The silver-colored material protects 
worker from acids, caustics, solvents, 
oils, fats, and greases. Surety Rubber 
Company, Carrollton, Ohio. (igure 27) 


SWEATBAND-—Absorbent sweatband, 
made from synthetic sponge, is for foun- 
drymen, welders, and workers on hot 
jobs. By keeping moisture out of eyes 
and off goggles, band helps reduce pos- 
sibility of accidents from blurred vision. 
American Optical Company, South- 
bridge, Mass. 


VISOR-—is said to simplify replacement 
by a snap-fast design. Perforations fit 
over small lugs, and spring clamps at 
each end hold visor in place. Made of 
Plastacele, visor is claimed to be non- 
flammable and to protect head and 
neck from hazards of flying particles. 
Chicago Eye Shield Company, Chicago. 
(Figure 28) 


WATER FILTER-—TF-1 model twin 
filter is a complete filter plant for appli- 
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cations where water must be cleaned for 
drinking and food purposes or for gen- 
eral industrial use. ‘The filter is self- 
contained and self-cleaning. R. P. Adains 
Company, Inc., Buffalo. (Figure 29) 


WELDERS’ COVER GLASSES-—Ipco 
processed, are regular glasses, 2x44 
inches, treated with a protective coat- 
ing to guard against heat breakage and 
damage from metal spatter. They are 
covered on both sides with baked-on 
coating which, it is claimed, will not 
pit, peel, or rub off. Industrial Products 
Company, Philadelphia. 


WELDER’S HELMET-—To give weld- 
ers relief from obnoxious fumes, Cesco 
Air Flow welding helmet is claimed to 
reduce fatigue and improve worker 
morale. Fresh air is fed into the helmet 
through a supply tube encircling the 
lens holder. Constantly circulates with- 
in the helmet, preventing stale or fume- 
laden air from entering. Chicago Eye 
Shield Company, Chicago. (Figure 30) 


WELDING CURTAIN-—Lightweight 
tubular framework, with welding cur- 
tains attached, is for protection against 
interior, temporary hazards of welding 
operations. Frames can be folded for 
storage or for portability. Curtains are 
equipped with grommets and clip-type 
hooks for removing and changing. Uni- 
versal Safety Equipment Company, 
Chicago. (Figure 31) 
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WIDE OPEN SPACES MEAN QUICK, EASY TOOLING 


























There are many reasons why New Britain stands first in 
multiple spindle automatic chucking machines ... but none 
is more important than its wide open accessibility through 
open end construction to all tools and chucks, and convenient 
chip removal. More pieces per hour because no time is 
wasted reaching for hard-to-get-at points. 


New Britain builds a complete line of Multiple Spindle 
Automatic Chucking Machines... four, six and eight spindles 
up to 12” capacity. Also a complete line of Multiple 
Spindle Automatic Screw Machines to 214” capacity. 


NEW BRITAIN AUTOMATICS 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 
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Equalization of Piping 


THE FOLLOWING TABLE is useful for laying out or check- equal the capacity of a given single main line, or it can 
ing the capacity of air, steam, or gas lines and ducts. It be used to determine the needed size of a main line when 
gives the number of branch lines of a given size that will given assorted sizes of branch lines. 











Internal 
Diameter \% 34 1 14 1% 2 2% 3 314 4 414 5 6 
Inches 

% 1.0 

34 28 1.0 : 

1 6.7 21 1.0 


14% 99 36 1.7 1. 
144 16.6 5.7 28 16 1.0 


2 32.0 11.7 5.7 32 2.1 1.0 
2% 55.9 203 99 5.7 3.6 1.7 1.0 
3 88.2 32.0 156 89 5.7 2.8 1.6 1.0 


84% | 130 47.0 22.9 131 83 4.0 2.3 1.5 1.0 
4 181 65.7 32.0 183 11.7 5.7 3.2 2.1 1.4 1.0 


416 | 243 88.2 43.0 246 15.6 7.6 4.3 2.8 1.9 1.3 1.0 

5 316 115 559 32.0 20.3 9.9 5.7 3.6 2.4 1.7 1.3 1.0 

6 499 181 88.2 50.5 32.0 15.6 8.9 5.7 3.8 2.8 2.1 1.6 1.0 
7 733 266 * 130 74.2 47.0 22.9 13.1 8.3 5.7 4.1 3.0 2.3 1.5 
8 372 181 104 65.7 32.0 183 11.7 7.9 5.7 4.2 3.2 2.1 
9 


499 243 139 88.2 43.0 246 156 10.6 7.6 5.7 4.3 2.8 


10 647 316 181 115 55.9 32.0 203 13.8 9.9 7.4 5.7 3.6 
11 823 401 229 146 70.9 406 25.7 17.56 12.5 9.3 7.2 | 46 
12 499 286 181. 882 6505 320 218 156 11.6 8.9 5.7 


609 348 221 108 61.7 39.1 266 190 142 10.9 7.1 


733 419 266 130 742 47.0 32.0 22.9 17.1 13.1 8.3 
871 499 316 154 88.2 655.9 380 27.2 203 15.6 9.9 
585 372 181 104 65.7 44.7 320 23.8 183 11.7 

786 499 243 139 88.2 60.0 43.0 32.0 246 15.6 

647 316 181 115 78.1 55.9 41.6 32.0 20.3 


823 401 229 146 99.1 70.9 6528 40.6 265.7 
499 285 181 123 88.2 65.7 50.5 32.0 
609 348 221 151 108 80.2 61.7 39.1 
733 419 /’ 266 181 130 96.5 74.2 47.0 
871 499 316 215 154 115 88.2 55.9 


786 499 339 243 181 139 88.2 
733 499 357 266 205 130 
697 499 372 286 181 
936 670 499 383 243 


871 647 499 316 
(Continued on page 166) 
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DIMENSIONAL QUALITY CONTROL G 


SHOP ANALYSIS CHART . 
AVERAGES AND RANGE 
For use in analyzing the process from the 
Averages and Ranges obtained on the Work Sheet 
Furnished by — FEDERAL PRODUCTS CORPORATION 
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Dimensional quality is controlled directly at the machine. 


Economical Control 
at Production — 
a Management Tool 


Federal Indicating Gages plus Quality Control Charts 
Make Graphic what is happening at the Machine 





Indicating Ga ~ and this Q. C. chart provide 
the data and means to keep dimensions 
under control. 


3GAGING SYSTEMS 
MECHANICAL 





The case history of the-application illustrated above of Quality Con- 
trol by statistical methods, based on the accurate readings of tha , 
Federal Indicating Gage, shows the practical result of controlling a 
critical dimension of our own product. 

A piece intrinsically difficult to turn, a dimension hard to maintain, 
and an out-of-round condition prohibited by assembly conditions. 
Rejects, rework and scrap ran high, unit hours low. Imperfections at 
this operation directly fostered inaccurate performance of the finished 
instrument. 

After the introduction of Quality Control scrap figures dwindled by 
75%. Even greater satisfaction was gained from the even flow of 
homogeneously dimensioned pieces coming from this operation. 

With Quality Control and Federal Indicating Gages inaccuracies 
are discovered before they develop, operator interest increases, wasted 
time and material disappear and a product is made that renders better 
service to the ultimate user. 

Write for the Federal Quality Control Primer, a simplified, practical 
way to apply Quality Control. 


FEDERAL PRODUCTS CORPORATION 


1144 EDDY STREET PROVIDENCE 1, R. 1. 


Adaptable and eco- 
nomical Dial Indicat- 
ing Gages for the usual 
control requirements. 










AIR 


A new air System for extremely 
fine finishes and measure- 
ments. Many new exclusive 
features. 


ELECTRONIC 


An extremely 
fast, sensitive 
instrument with 
a multitude of 
possibilities. 












: ‘The ipedek Quality Control Velden’ 
‘Bose i ‘ 
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MEASURING INSTRUMENTS 
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When the velocities of flow in any two pipes of differ- 
ent sizes are equal, the volumes delivered by both lines are 
directly proportional to the squares of their diameters. 
When the head is the same, however, the velocity in the 
smaller pipe is less, and the volumes delivered are approxi- 
mately proportional to the square roots of the fifth 
power of the diameters. This table is based on the latter 
formula. 

Because of the effects of friction and viscosity, this table 
should not be used for piping carrying water and other 
liquids. 

For any given size of main line (shown in the left 
vertical column) the number of smaller branch lines of 
equivalent size are shown in the same horizontal column, 
under the various sizes listed. For example, one 8-in. line 
may have 104 1}-in. branches or 32 2-in. branches. 

Often it is needed to determine the size of a main line 
that will serve a given number of branch lines of known 
sizes. The procedure is as follows: Select the vertical 
column in the table that is headed by the size of the 










Equalization of Piping (Continued from page 164) 





smallest branch line to be served. From this column find 
and tabulate the relative capacity for each branch line 
involved, which is obtained by cross-reference to its size 
in the left index column. 

The sum of all relative capacities thus derived repre- 
sents the needed relative capacity of the main line. To 
translate this capacity into size, select in the left index 
column the size whose relative capacity as found in the 
same vertical column used before equals or most nearly 
exceeds the calculated needed capacity. 

For example, what must be the size of a main line to 
supply six l-in. branches, four 14-in. branches, and seven 
2-in. branches? From the vertical column headed | 
(smallest branch involved) obtain the relative capacities 
for each of these branch sizes, which are 1.0 (1 inch), 
1.7 (14 inch), and 5.7 (2 inches). The total relative 
capacity is then calculated as 6 times 1.0, plus 4 times 1.7, 
plus 7 times 5.7, which is 52.7. The value nearest to this, 
in the column headed 1, is 55.9, indicating that a 5-in. 
main line should satisfy the requirements. 













Internal 
Diameter 7 8 9 10 11 12 
Inches 





13 14 15 16 18 20 22 24 









7 





, 8 14 1.0 
a 19 13 10 
10 24 17 #13 10 





11 
12 





























59 








13 47 34 25 19 15 12 £120 

14 6.7 41 30 23 18 15 12 = «1. 

15 6.7 48 36 28 22 17 #414 12 10 

16 79 GF? 48-68 26 S12 a7 214 18 18 

18 106 76 57 43 34 28 23 19 16 13 = «10 

20 13.8 99 74 67 45 36 29 24 21 17 «13 1.0 

22 17.56 125 93 72 6.7 46 3.7 31 26 22 41.7 1.3 1.0 

24 21.8 156 116 89 70 57 46 38 32 28 21 1.6 1.2 1.0 
26 26.6 #190 142 109 86 71 5.7 47 40 34 25 1.9 1.5 1.2 
28 32.0 22.9 17.1 131 104 83 68 57 48 41 . 3.0 2.3 18 1.5 
30 38.0 27.2 20.3 156 123 99 81 67 57 48 36 2.8 2.2 1.7 
36 60.0 43.0 32.0 246 194 156 128 106 89 76 5.7 4.3 34 2.8- 
42 88.2 63.2 47.0 36.2 285 19.0 188 156 131 112 83 6.4 5.0 41 
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igidity, precision and 

endurance under 
heavy loads are attributes of 
Bunting Cast Bronze Bearings. 
The oil film insulates against 
noise and wear. The Bunting 
Brass & Bronze Company, Toledo 
9, Ohio. Branches in Principal 


Cities. 


BRONZE BEARINGS x BUSHINGS x 
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Every man who has anything to do 
with the purchase, application or 
maintenance of conveyor, transmission 
or V-belts will find the bulletins listed 
below of considerable vaiue in con- 
nection with belt fastening work. A 
knowledge of present day practice in 
belt fastening helps reduce the loss in 
machine hours due to belt failures 
caused by the use of the wrong type 
of fastener or improper application. 








































































them to you or to any of the men in 
your organization. 


sr 


We shall be glad to send any or all of. 


WHAT'S NEW 
IN EQUIPMENT 





Automatic Gas Gun 


Gas gun is a self-lighting, self-extinguishing 
acetylene torch. The gas ignites with pull 
of trigger, and extinguishes on its release. 
Self-extinguishing feature eliminates fire 
hazards caused by torches left burning be- 
tween operations. Balanced pistol grip 
makes gun easy to handle; reducing fatigue, 
manufacturer says. Variations in flame, with 







































FLEXCO HD Belt. Fasteners are used to 
make a “‘water-tight’’ butt joint in con- 
veyor belts ranging from 4” to 144” thick 
and of any width. The view on the right 
shows the various types of rips and patches 
that can be made with these fasteners and 
Flexco HD Rip Plates. 


Bulletin F-100 gives complete details on how 
to fasten and repair conveyor belts. 

























ALLIGATOR V-Belt Fasteners are now be- 
ing widely used to fasten B, C and D, open- 
end V-belting of cross woven fabric core 
construction now being made by most belt- 
ing manufacturers. The view at the left 
shows a typical application of these fasten- 
ers to a drive where endless V-belts would 
require dismantling the machinery to put 
the belts on the sheaves. 

Bulletin V-205 gives complete instructions 
on how to use V-belt fasteners. 

FLEX V Fasteners for A and B belts are also 
available for lighter duty V-belt drives. Ask 
for Bulletin V-14. 












































“JUST A HAMMER TO APPLY IT" 


ALLIGATOR Steel Belt Lacing is in world- 
wide use to make smooth, flexible joints in 
leather, rubber, balata, stitched canvas or 
solid woven belts up to 5%” thick and as 
wide as they come. 

Bulletin A-60 tells how to fasten and repair 
transmission belts. 

Sold by Supply Houses Everywhere 


FLEXIBLE STEEL LACING COMPANY 


























temperature range of from 950 to approxi- 
mately 2000 deg. F., are obtained by ad- 
justing pressure regulator. Device is suitable 
for soldering, silver-soldering, fine, light braz- 
ing, and lead burning, as well as aluminum 
soldering, sheet-metal work, low-temper- 
ature welding, tinning, paint removing, and 
general equipment repair work. Century 
Aircraft Co., 5601 West Century Blvd., 
Inglewood, Calif. 


Portable Conveyor 


The Handibelt is an all-purpose portable belt 
conveyor for carrying bags, boxes, crates, 
cartons, and other commodities. It is ad- 
justable to inclined, declined, or horizontal 
positions, and can carry products wider than 
the belt. Has capacity for 110-Ib. bags or 
boxes, or a continuous load of 20 pounds 
per foot. As a horizontal conveyor, it can 


= 





4678 Lexington Street, Chicago 44, lil. 
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be used as an individual unit to reach from 
one fixed position to another, as a connecting 
link between other conveyors, or as a feeder 
conveyor. Any number of the units can be 
placed to form a continuous line to reach 
remote storage spaces. One person can 
move the machine into positions. Standard 
Conveyor Co., North St. Paul 9, Minn. 


Push Switches 


Series 5300 standard-duty, and 5300X extra- 
heavy-duty push and plug jack switches are 
for circuits carrying heavier currents than 
usually found in communication and signal 
systems. Adaptable to test panels, instru- 
ments, meter circuits, and similar applica- 
tions, they can handle heavier currents and 


- 
7 





require less panel space than the Series 4300 


and 4400 push and jack switches. The 
standard-duty switch is available in 5 
amperes, 115 volts, a.c. (non-inductive), and 
the extra-heavy-duty in 10 amperes. Built 
with 1 Form C., “make-break,” and 1 Form 
B, “break,” locking, it is also available in a 
non-locking position. Both are heavily 






START WITH YOUR JOB 


Half Fixtsheed 


WRITE 
FOR THIS 


PRODUCTS | 
N 


BOOKLET jim 


It contains details of FCC 
Tool Steels Cast-To Shape 
and of other important 
Forging and Casting Divi- 
sion specialties that may 
offer you money-saving 
production ideas. Get your 
copy—write for it today. 


Address. Dept. - - FM-38 


weod 9476-c 
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HEN it’s dies you’re making 
—small or large—or various 
other forming tools or gages or 
certain fast-wearing parts of ma- 
chines, FCC Tool Steel Cast-To- 
Shape can really save you money. 


Very intricate shapes can now be 
cast in one piece within an eighth- 
inch of finished size, This means 
that you pay for less steel to begin 
with, and reduce machining time 
substantially. 


Air Hardening, Oil Hardening 
and special Hot Work Tool Steels 
of various grades—each a thor- 
oughly dependable performer in 
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its class—are promptly available in 
this modern, economical form. 


Any Allegheny Ludlum branch 
office can give you full particulars, 


or write for data. 


ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
DETROIT 20, MICHIGAN 





GRAVITY ROLLER 
CONVEYERS 


Producto” 


Io Ue 








Gravity Roller Conveyers are probably the most economical 
and the most commonly applied among all types of convey- 
ing equipment. The rollers are available in various diameters 
and capacities, and can be spaced at various centers in a 
number of different types of frames. The materials can be 
conveyed at right angles by the application of 90° Curves, 
or, as illustrated, Ball Transfer tables. Switches, frog sec- 
tions, and hinges are common accessories. There is a 
Mathews Engineer operating in your vicinity. Ask him 
about Mathews Gravity Roller Conveyers, and the many 
other types of Mathews Conveyers which are engineered 
to serve production. Write or wire today. 


MATHEWS CONVEYER COMPANY 
ELLWOOD CiTtTYyY, PENNSYLVANIA 
SAN FRANCISCO, CAL. . PORT HOPE, ONT. 
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nickel plated and have phosphor bronze 
springs with fine silver contacts, plungers of 
hard rubber, and red or black plastic knobs 
which are fastened to the plunger with 
nickel-plated setscrew. Donald P. Mossman, 
Inc., 612 N. Michigan Ave., Chicago 11. 


Oxygen Mask 


Chemox breathing apparatus generates its 
own oxygen, giving the wearer one-hour pro- 
tection in unbreathable air. Designed to 
meet any emergency where high concentra 
tions of poisonous gas or oxvgen deficiencies 
are encountered. Chemical combination in 
replaceable canister creates oxygen by merely 


“ se 


breathing into it, removing carbon dioxide 
from exhaled breath. Equipment weighs 
134 pounds complete. Has no cylinders, 
high-pressure valves, or fittings. Can be 
worn and operated without special training. 
Before canister is exhausted, a pre-set alarm 
bell rings a warning. Mine Safety Appliances 
Co., Braddock, Thomas & Meade Sts., Pitts- 
burgh. 


Paving Breaker 


Nose-end arrangement in_ self-contained, 
portable gasoline hammer paving breaker 
has been redesigned to utilize the resiliency 
of a spring-tool retaining clip. This arrange- 
ment is said to provide easy spring action of 
the tool itself when used at maximum over- 
travel, to be a quick, easy method of chang- 
ing tools used in the hammer, and to elimi- 
nate broken latches and nose castings caused 
by inflexibility in retaining arrangement. 
The Syntron Co., 480 Lexington Ave., 
Homer City, Pa. 


Work Tables 


Two adjustable work tables, a tilt-top work 
table and a drafting table, have been de- 
veloped. They are designed to provide 
maximum utility, comfort, and increased ef- 
ficiency. The height of the work table may 
be adjusted from 284 to 384 inches, from a 
level position to any angle up to 20 degrees, 
for comfort of the operator in a sitting or 
standing position, Adjustment is controlled 
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YOU CAN DO SO MANY JOBS SO MUCH BETTER WITH 


VARIABLE SPEED 


On many applications of material handling, processing and convey- 
ing equipment; mixers and agitators; welding positioners; machine 
tool drives; testing and calibrating equipment. . . to name only a few 

. variable speed operation makes a tremendous improvement in 
the quality of the product and the quantity of production as well. 


For example, look at the installation below. Looks like an ordinary 
lathe, doesn't it? It’s a lathe all right, but not ordinary. On it can be 
cut all sorts of fantastic shapes, but to do this, variable speed opera- 


tion is absolutely essential. 


Look, too, at the Master Speedranger chosen to supply the variable 
speed for this job. This steel on steel, mechanical variable speed 
drive is built into an integral construction with the motor to form an 
extremely compact power package. Only one unit to order, one unit 
to install . . . saves time, space, money. Its all-metal construction 
insures long, trouble-free service and unvarying performance over 
the years. It will furnish variable speeds ranging up to 15 tol... 
as high as 5000 RPM, as low as fractions of RPM. 


Speedrangers are available in an enormous range of types which 
makes it easy toselect the right combination of features for each job. 


See what a really remarkable job they can do for yau. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 
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Seusitive Seales 
LOOK WHAT THEY DO! 























@ Model #66-02—Capac- 
ity... 6 lbs.—Sensitivity 
..- 1/64 oz. — Ratio... 
1:1, 10:1 and 50:1— 
Shipping Weight, 60 lbs. 


Model # 1743—Capacity 
..- 200 lbs. — Ratio... 
50:1 (and special tray for 
odd counts)—Beam... 
5 lbs.x1/20z.—Shipping 
Weight ... 87 lbs. 


¥ 











@ REVEAL SHORTAGES 


@ PROVIDE QUICK, CORRECT 
INVENTORY 


@ ASSURE PERFECT COUNT OF 
KNOWN AND UNKNOWN 
QUANTITIES 


@ CHECK DAILY PRODUCTION 
@ SAVE LABOR TIME 


@ REDUCE PARTS AND 
MATERIALS HANDLING 


@ HELP MAINTAIN PERPETUAL 
INVENTORY 


@ HELP DETERMINE 
PIECE-WORK PAYMENTS 


@ HELP IN JOB EVALUATION 


Write today for further information 




















202 MAIN STREET 





( DETECTO SCALES Ne. ' 


ROOKLYN 1, N. Y. 
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by a small crank conveniently located at 
front of table. Top is removable. Drafting 
table can be adjusted in height and angle. 
Storage space is provided for three extra 
boards so that several working layouts may 
be kept intact at once, and can be inter- 
changed without inconvenience or loss of 
time. Drafting table is also equipped with 
large drawers for working materials. Both 
tables are finished in dull green. Work-Flow 
Equipment Co., 207 Penn Ave., Pitts- 
burgh 21. 


Metal Hammers 


All-metal ball-pein hammers are said to in- 
corporate prolonged life, safety, and _per- 
fect, dynamic balance. Heads are of alloy 
tool steel, flame hardened for toughness. 
Several models are available in different 
sizes. Flex-O Handgrip, shaped to fit the 





hand, absorbs shock of hammer blows. All- 
steel handle is unbreakable, will not burn, 
split, or come loose from hammer head, be- 
cause there are no wedges to come out, 
maker says. Atlas Welding Accessories Co., 
14824 Wyoming Ave., Detroit 21. 


Overload and Jamming 
Relays 


Claimed to provide almost instantaneous 
magnetic overload protection on general 
purpose and mill motor applications, and 
to prevent damage to hoist, windlass, and 
capstan equipment when the load or cable 
jams, AYJ relay for d.c. operation is an- 
nounced. The single-break, normally closed 
main contacts and the double-break auxiliary 
contacts are suitable for carrying 5 amperes 
continuously, and for interrupting a d.c. in- 
ductive eoil lead of 150-va. maximum. Relays 
are operated by a series of copper strap- 
wound type of coil for currents ranging 
from approximately 75 to 625 amperes. The 
coils and auxiliary contact parts are insu- 
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A TEN-STRIKE! 


Complete Portable Lubrication 
Department with New Electric 


Pushed like a perambulator, the new 
Alemite Lubrikart is designed for one 
person operation. Dimensions: 21” wide, 
5514” long, 39” high. Mounted on five- 
inch Bassick ball bearing casters. It is 
able to travel between rows of machines 
or anywhere in a plant where space is 
limited. It saves time because of less fre- 
quent returns to the oil storage room by 
the oiler. 


. High Pressure Pump 


@ Without exception, this new Alemite Lubrikart for in- 
dustry is one of the most popular Alemite developments 


in a decade. 


Here again is a typical example of how Alemite an- 
ticipates the needs of industry in meeting lubrication 
problems. For it is Alemite, and only Alemite, that provides 
the big 3 of lubrication —lubricants, lubricating equipment 
and methods of application—the prime requisites for safe, 
economical, positive lubrication. Alemite, 1870 Diversey 
Parkway, Chicago 14, Illinois. 


High pressure lubricationjis made avail- 
able by simply plugging in the electric 
cord. The high pressure hose and electric 
cord are mounted on automatic spring 
return reels which permit freedom of 
operation 20 feet in any direction. The 
unit is also equipped with hand operated 
equipment for servicing hydraulic sys- 
tems, oil reservoirs, gear housings and for 
filling oil cans and grease guns. 


ALEMITE 


Positive lubrication is assured, neglect is 
ended because proper lubricants and 
equipment are brought to the point of 
use. The electric high pressure pump de- 
velops 4500 Ibs. grease pressure. Other 
equipment includes hose reel, hose and 
hydraulic coupler; gear lube and oil con- 
tainers; compartments for oil cans; space 
for fittings, tools, waste, etc. Write for 
complete details. 


STEWART 
WARNER 


ONLY ALEMITE COMBINES ALL 3 IN LUBRICATION © 1. LUBRICANTS 2. EQUIPMENT 3. PROCEDURE 
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These Units 
CAN and DO a 


cut costs 





Portable Slide 
Shelf Rack saves 


up to 


51% 


Your Savings Start Immediately with 









THE TURNER SYSTEM 


OF MATERIALS 


HANDLING 


With the TURNER SYSTEM 
you have every Bin, Shelf 
and Box in your plant 
STANDARDIZED, INTER- 
CHANGEABLE and MOV- 
ABLE. Immediately you have 
flexible factory facilities 
which make your almost con- 
tinuous plant rearrangement 
problems practically solve 
themselves. 

But more than that— you 
have equipment which cuts 
TIME and LABOR COSTS in 
every operation where it is 
used—equipment which will 
last indefinitely and fit into 
almost every handling and 
storing process. The TURNER 
SYSTEM has cut labor, space 
and equipment costs up to 
50% for many American 
manufacturers, 





Loaded Transports are easily moved with the Jimmy. Bin Sec- 
tions are added or removed as required (right). 


“Deliver the Bin and Save the Handling” 
TURNER SYSTEM Bins are increased or reduced in size as 
needed. They are all on movable Transports — always ready 
to go where you want them ... as are other Turner Units, 
including Shelves, Racks, Die Tables and special Super- 
structures. All are co-ordinated into an amazingly practical 
system for vertical and horizontal extension, 


Learn About the 
Turner System 
at No Cost to You! 


If you haven't already 
received your copy of 
the twenty-page book on 
the TURNER SYSTEM, 
write for it on your let- 
terhead. If you'd like to 
prove without cost to 
yourself, in your own 
plant, the value of the 

NER SYSTEM, ask for 





Transport with Floor Plate pro- 
vides point contact with hot ma- 
OBLIGATION terials. Non-skid embossments 


hold materials on deck. 


SERVICE COMPANY 
MILWAUKEE 9, WISCONSIN 


FACTORY 


4605 N. TWENTY-FIRST STREET 
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lated from the relay frames for 600 volts, 
Ground armature and frame surfaces are 
plated with hard chromium for protection 
against corrosion and wear. Westinghouse 
Electric Corp., Pittsburgh 30. 


Light Bulb 


White light bulb is treated to diffuse cen. 
tral glare point caused by the concentrated 
filament. This is said to break up the direct 
raw light rays into millions of softer counter 
diffusing trays that glow evenly over the 








entire bulb surface, without sacrifice of visi- 
ble illumination. Ten sizes, from 10 to 200 
watts, are made in 115, 120, and 125 volts, 
with four sizes, from 25 to 150 watts, in 
220, 230, 240, and 250 volts. Wabash 
Appliance Corp., 345 Carroll St., Brook- 
lyn 31, N. Y. : 


Hacksaw Blade Holder 


Designed to aid utilization of broken lengths 
of hacksaw blades and thin flat file sections; 
the “Super” blade holder is announced. 
Holder is a single unit tool composed of 
tubular handle with extended positive grip 
nose, to secure working point of blade or 
file. Ends of handle are slotted to receive 
inserted blades of different lengths. Can be 
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CONTRACT MANUFACTURING 





..2aS an Industry Policy 


Industry has always purchased functional 
parts such as carburetors, fractional motors 
and such from other makers. But it took the 
war to spread the practice of contracting the 
manufacture of special assemblies. 


Speed was the emphasis then, and cost was 
secondary. But with reconversion, cost re- 
assumes its normal importance. 


Speed and Economy Can Team Up! 


Like hundreds of others we did our share of 
manufacture for others during the war— 
perhaps we got more than our share. In look- 
ing for the reason, perhaps there’s some- 
thing to the idea that we’ve been at this con- 
tract manufacturing business for more than 
50 years. Just by the law of averages, we 
ought to know the business. 


And since ours was not a war baby fed on the 
easy cost-plus formula, we should also be 
able to cut a few corners on costs too. For 





"Lewy 


we were brought up with a stop-watch in one 
hand, a finely sharpened pencil in the other 
—and a group of hard-boiled cost-minded 
peace-time primes looking over our shoulder. 


Why not “Call our Bluff” (?) 


Maybe we can show you something on costs 
that will cause you to contract some of those 
assemblies you were planning to make your- 
self. Maybe we can do it just as fast (maybe 
faster) and save you a lot of headaches, labor 
and equipment problems. 


Why not check us on the possibilities in this 
suggestion? It won’t cost you anything to 
look into it with us—and it may save you 
both time and money. 


* *« * 


Write on your business stationery for 48-page book, 
“Let Lewyt Do It’—the story of the Lewyt organi- 
zation in pictures. Lewyt Corporation, 82 Broadway, 
Brooklyn 11, N. Y. 





BUY 


FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER ... EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND METAL PRODUCTS TO THE MOST EXACTING REQUIREMENTS 
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Hitt C-O-Two 
\ MAKES FOUR POINTS 


STANT ACTION against fire with the 


ro carbon dioxh 
non-damaging, non-con: 
eriorating fire extinguishir 


» QUICK ON FIRE-KILL anywhere are C-O-TWO 
oe p hand portable extinguishers. 
| Always ready for use, no wheels to turn, 
| fe preliminary adjustments. Give instant 
| action even while being carried by merely 

losing hand on the Squeez-Grip valve. 


c-0-TWO Kills Fire eee 
Saves Lives and Property 


Write today 
for modern fire protection information. 


C-0-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 NEW JERSEY 
pe Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED ‘WITH PYRENE MANUFACTURING COMPANY 





used as handle for old blades which hay 
been ground for use as knives or scrapers, 
Simplifies operations such as keyhole sawine 
A. D. McBurney, 939 West 6 St, Le 
Angeles 14. 


Soft Hammers 


Two models of soft hammers in the light 
sledge weight range are announced. One 
has a replaceable copper or brass head, the 
other replaceable brass or copper tips. Each 


Pf. 
Chi 


%, 
. 


type has 13-, 2-, 24-, or 24-in. diameter heads 
and weighs from 44 to 104 pounds. Equipped 
with safety leather washer handle. Steel 
head on the removable tips model is case 
hardened. Gregory Tool & Mfg. Co., 5300 
Tireman, Detroit 4. 


Automatic Liquid Cutoff 


The V-202 automatic liquid cutoff valve 
is for mounting on the outlet line of a 
storage tank. Operates on balanced prin- 
ciple, and closes automatically to prevent 
the introduction of air into the line. 
Weighting of the preloading chamber can 
be varied for different tank levels and oper- 
ating conditions, and additional weight can 
be put on top of the lower diaphragm, if 
desired. All parts are accessible for inspec- 
tion, and the indicator, which shows 
whether the valve is open or closed, is 
hooded to keep out dirt and grit. Valves 
are built with iron bodies, aluminum valves, 
fitted with non-metallic seating rings, and 
steel stems. Although 2-, 3-, 4-, and 6-in. 
sizes are standard, others can be furnished. 
Oceco Div., The Johnston & Jennings Co., 
Cleveland 14. 


Combination Arbor 


The No. 150 Super Arbor, a combination 
attachment arbor for 4-in. electric motor 
shafts, is designed to take grinding wheels 
with 3-in. holes on main shaft, or 4-in. holes 
on the small ends. The extension can be 
used for rag or wire wheels, or for circular 
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FIRST WITH ENGINEERING because SPEED NUTS 
simplify design and are, or can be produced to 
meet any assembly requirements. 


FIRST WITH MANAGEMENT because SPEED 
NUTS are time-tested, vibration-proof fasteners 
that improve the quality, and prolong the life 
of the finished product. 


FIRST WITH PURCHASING because SPEED NUTS 
lower inventory costs, reduce stocking prob- 
lems, and are DELIVERED on time. Production 
and service facilities are unlimited. 


FIRST WITH PRODUCTION because SPEED NUTS 
eliminate extra handling of parts, are applied 
faster and easier, and compensate for a wider 
range of tolerances. 

FIRST WITH TIME STUDY AND COST because 
SPEED NUTS slash total net assembly costs to a 
fraction of other assembly methods. 
Investigation will show that SPEED NUTS should 
be YOUR first choice, too. Write today. 


TINNERMAN PRODUCTS, INC. 2096 FULTON ROAD, CLEVELAND 13, OHIO 


tn Caneda: Wallace Barnes Co., Lid., Hamilton, Ontario 
in France: Aerocessoires Simmonds, S$. A., Paris 
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in England: Simmonds Aerocessories, Lid., Londen 
in Austrolic: Simmonds Aerocessories, Pty. Lid, Melbourne 











* Trade Mark Reg. U. S. Pat. Off. 








saw blades. Also holds 4-in., 24-threaq drill 
chucks, which in turn grip drills from No 60 
to those 4 inch in diameter. The arbor fit 
well over and onto main motor shaft. cli; 
nating the possibility of “whipping” and dis. 
integration of grinding wheel, according tp 
the manufacturer. The Super No. 95 has 
been developed for mounting  grindina 
wheels directly over motor shafts. A.D, Me 
Burney, 939 West 6 St., Los Angeles, 


Micrometer 


Type 200P-1 micrometer is said to combing 
the accuracy and the precision of dial ind 
cator. Also can be used as a dial indicatoy 
comparator without setting to a master 
because micrometer feature furnishes px 
cision setting. Anvil pressure is constant 
and therefore, maker states, the accuracy of 
the instrument can be realized, independent 
of “feel.” Indicating dial is integral with 


THE END OF INFLATION frame, and is provided with tolerance 


You can blow up a balloon just so far—and then it busts. 
As pressure approaches the danger point, the only way to 
save it is to let some air out. 

Inflation is like that. We have some of it now, and we’re 


headed for more. 


There must be a limit. 


Raise wages too high, without increasing production, and 
goods are bound to cost more. Raise prices too much and 
still higher wages will come. One always follows the other. 


For there are only two ends to inflation—collapse or bust. 


Both of them hurt. 
; hands, which can be set with wrench furn- 
All of us need to remember that a dollar contains only ished with gage. Micrometer scale and 


one hundred cents—and that there’s no sense in trying to indicating dial are graduated in 0.0001 inch, 
. and the measuring capacity is 0-1 inch. Both 


redivide a dollar until after it is earned. contact faces are tungsten carbide tipped. 
‘ - and are lapped parallel. The retracting 

And dollars are earned only by producing more, and selling mechanism operates separately from the 
more, at a profit. movement and does not influence the read 
‘ Bs . : ing. Federal Products Corp., 1144 Edd 
Sound policy for any business is made up of high wages nny aii: - P 


for high production, plus good controls, to insure the low 
prices which mean large sales volume. Protected Metal 


Plastipitch-treated metal, for roofing and 
siding on industrial buildings, consists of 
flat, corrugated, or V-crimp steel sheets, the 


President 
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ie 


This organization of over a hundred trained engineers has twenty- 
seven years of consulting management engineering experience. 
We invite you to write for more information on any of the above 
subjects, or to request a personal interview in your office. 


THE TRUNDLE ENGINEERING COMPANY 


Cleveland, Ohio, Bulkley Building 


CHICAGO, City National Bank Building, NEW YORK, Graybar Building 
208 S. LaSalle Street 420 Lexington Avenue 
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TIGHTEN 

SET SCREW 
HERE 
. 
TIGHTEN 
JACK SCREW 
HERE 


——— 
OFF 





@ The simplest, surest mechanism 
ever devised for holding wheels to 
shafts! No flange. No collar. No 
protruding parts. 


@ The Taperlock Sheave mounts 
as a complete unit. Slip it on, line 
it up and tighten while sighting. 
It’s in place on the first try! 


@ The bushing is wedged into the 
sheave by means of set screws— 
with a firmness equivalent to a 
shrunk-on fit—whether the shaft is 
standard or normally undersize. 


@ The Taperlock runs true. The 
bushing extends the entire length 
of the hub; it provides a full bear- 
ing surface. 


@ Close mountings are made pos- 
sible. No flange nor collar nor 
other device is required at either 
end of the sheave hub. 


@ The Taperlock “unlocks” with — 


less effort than any other sheave— 
due to its special taper. 


@ Taperlock Sheaves will be 
stocked by Dodge Transmission- 
eers in principal cities—and will 
be available in ALL stock sizes. 
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New TAPER LOCK 8422 


Easy on—easy off—locks fast to the shaft! ALL the advantages you’ve 
ever dreamed about in a sheave are here—in the simplest, quickest 
acting mechanism ever developed for the purpose! 


For full details call your local Dodge Transmissioneer. You'll find 
his name listed under “Power Transmission Equipment” in your 
classified telephone directory. Or write 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 








MISHAWAKA 
~~ 


SIGN OF THE DODGE TRANSMISSIONEER 
There are 257 Bate Savy aduate Transmissioneers, located in 

principal cities, to s ou NEW and BETTER ways of transmit- 

ting power, See your | ified teleph di y: 
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At a grinding temperature of 1700°F. — 
almost the temperature of flame... 
SIEVER SEREAK Metal -Working Cloth 
Belts turn out the work with ease. The special 
Silver Streak bond stands up at extremely 
high temperatures and insulates the cloth 
backing from the intense surface heat. 
Available in grits 50 and finer. 


FREE SAMPLES gladly furnished to 
industrial users. Pick a tough job, give us 
specifications, and make a test at speeds 
that cut your finishing costs. 
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surfaces and edges of which have been 
treated with the compound. It is claimed te 
provide permanent adherence to metal at 
low as well as high atmospheric temperatures 
and to protect the base from rusting, cor. 
rosion, salt air, and the effects of chemical 
fumes. After coating, the sheets are pro- 
vided with additional surfaces to give added 
protection. Besides roofing and siding, the 
material is suitable for gutters, ventilators, 
flashing, ducts, and similar applications. The 
sheets can be fabricated without * special 
equipment, can be bent without impairing 
the coating, and do not require further 
painting. Koppers Co., Inc., Tar & Chem. 
ical Div., Pittsburgh. 


Oil Transfer Truck and Sump 
Cleaner 





Dispensing oil, as well as removing dirty oil, 
dirt, chips, sludge, and scale from sumps or 
tanks of machine tools is accomplished by 
oil transfer truck and sump cleaner. Fitted 


my 








for removable barrel—either standard open- 
end or closed-end drum. A second sump 
cleaner is a mobile self-contained unit con- 
sisting of tank, motor-driven pump, long 
suction hose, and large roller bearing wheels. 
Has capacity of 80 or 125 gallons. Honan- 
Crane Corp., 702 Wabash Ave., Lebanon, 
Ind. 


Change in Name 


Rockwell Manufacturing Company is the 
new name of the Pittsburgh Equitable Meter 
Company, Pittsburgh. The divisions and 
subsidiaries of the company manufacture 
meters, regulators, and instruments for the 
measurement and control of liquids and 
gases, lubricated plug valves, cast and forged 
steel valves, wood and metal working ma- 
chine tools, punch presses and allied equip- 
ment, iron castings, and machine parts. 


Pneumatic Filter-Lubricator 


Filter-Lube is a compact pneumatic filtering 
unit combined with a precision lubricator to 
service air cylinders, vises, chucks, or any 
reciprocating or rotary air tools. Automatic 
in operation, it is designed to prolong the 
life of all types of pneumatic equipment, 
prevent freezing of air-operated devices, and 








urnaces at 
One of two giant Salem me pe 


Globe Steel Tubes Co., 


built, and i 
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Here are two examples of how modern- 
ized heating can improve production costs. 
Salem can tie in all of your heating op- 
erations with other production sequences 
. - Result—savings in handling costs alone 
will amortize the original cost. 


Complete mechanization of heat treat- 
ing plus elimination of messy operations 
up production and improves your prod- 


uct quality. . .. These are two of the many 
ways Salem Engineering Company helps 
pare costs by modernizing heating fur- 
naces and equipment. Let Salem’s engi- 
neers apply their peace and wartime ex- 
perience to your operations. 


CALL SALEM... originators of Engi- 


neered Heat and Builders of the World’s 
Largest Rotary Hearth Forge Furnace. 


Engineered Pleat” 


SALEM 
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YCLONE Fence protects more plants 
c 2 than any other fence in the world. 
It can protect your property too, with 
year after year of satisfactory service. 
Investigate Cyclone Chain Link Fence 
for yourself. Note the expert design and 
sturdy construction which keeps the 
entire fence always taut and true, despite 
difficult terrain or weather conditions. 
And let our experienced engineers assist 
you — without obligation — in planning 
your requirements. 
We can now take care of orders 


























Tops in Protection 
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din 
t thieves a" 
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promptly. But whether you need fencing 
now or not, it will pay you to have 
Cyclone’ s illustrated 32-page book, “Your 
Fence”. It gives you useful, specific refer- 
ence data on many types of U-S-S 
Cyclone Fence, Gates, Wire Mesh Parti- 
tions and other property safeguards. And 
it’s free. Why not have your secretary 
send the coupon today? 

CYCLONE FENCE DIVISION 

(AMERICAN STEEL & WIRE COMPANY) 

Waukegan, Illinois - Branches in Principal Cities 
United States Steel Export Company, New York 











































Clip this coupon—and send it to: 
Cyclone Fence, Waukegan, Ill., Dept. 926 

We'll send you our free, 32-page book on fence. 
It’s full of facts, specifications, illustrations. 
Shows 14 types of fence. Before you choose any 
fence for your property, get the facts about Cyclone. 


NN a as hice Ab Ab eNO RES Oh EROS eL ROSS 4SECES 8OO8-46-400-408 4058 
NO, Mince ee eudndnded obs X60 06n6as b6ONOS OHSS ORS Ob040 BHO0s 
BN 6 00-00bnscerensbedecosseeeesseseedonnes eee ee 

Interested in Fencing: [] Industrial; [) School; [) Playground; 
0 Residence, Approximately.......... svenbecnesenesce sssitt, 











to deter corrosion. Available in }-, 2-, and 
3-in. standard pipeline sizes. Features a full- 
view, lightweight transparent plastic lubri- 
cator oil reservoir, showing the quantity of 
oil in the element, with “adjustable needle 
valve oil regulator. Lower element of unit 
is composed of a sludge basin and an all- 
wool felt filter media. CCA Products Engi- 
neering, P, O, Box 671, Glendale, Calif, 


Variable Speed Drive 


Speed is controlled electronically in variable 
speed drive, named Servotron. Operates on 
a.c., and through electronic controller runs 
a d.c. variable speed motor. Maintains uni- 






a] 



































form torque over entire speed range. Elimi- 
nating changing of gears, the drive has in- 
stantaneous dynamic braking and _ reversal 
without speed overrun. Submarine Signal 
o., 160 State St., Boston 9. 


Pressure Switch 


Electrical control switch, actuated by changes 
in fluid pressure, provides a means for regu- 
lating or indicating fluid pressures, or for 
controlling circuits operated by pressure 
changes of a liquid or gas. Electrical control 
element is a standard single-pole, double- 
throw switch. Type M switch is rated at 
15 amperes, 125 volts a.c. to 2 amperes, 600 
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volts a.c., or 4-horsepower at voltages up to 
460 a.c. For low voltage d.c. applications, 



















COLORFUL 


/ 
-NEW SALES APPEAL 


FOR YOUR PRODUCT! 





SHERWIN-WILLIAMS 


and 
full- 
ubri- 


V of Trade Mark Reg. U.S. Pat. OF. 
edle 


= Revolutionary New Three Dimension—Two Color 
Finishes with a Single Spray Operation! 


ngi- 

Give your product a startlingly beautiful 
finish with hammered metallic or diffused 
multi-color effects ... in one spray opera- 
tion! A finish of highest quality in hundreds 
of color combinations to make your prod- 
uct stand out and SELL. 

New in effect, DIMENSO is practical in 
use ...can be applied with standard spray 
equipment and the patented DIMENSO gun. 
Background color and dimensional color are 
sprayed simultaneously through one nozzle 
producing a smooth, uniform finish. 

DIMENSO is a synthetic finish of high- 
est quality—fits every baking schedule— 
bakes to a crack-free finish that resists wear, 
cleans easily. It's economical ...two colors 
applied in one operation, only one baking. 

Exclusive Registered Dimenso Finishes 


Sherwin-Williams will work with you to 
develop your DIMENSO combination. That 
combination will be registered and be yours 
alone. Call for a demonstration today. 


FREE / 


A request on your business letter- 
head will bring this interesting 
booklet describing DIMENSO and 
containing actual finish samples. 





Write The Sherwin-Williams Co., 
Cleveland 1, Ohio 


SHERWIN-WILLIAMS 
¥| INDUSTRIAL FINISHES 
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MERICAN 


PRESSED-STEEL 


HAND TRUCKS 


Pressed-Steel Construction makes American Hand 


Trucks practically indestructible. 


Accurate Balance makes heavy loads easier to 


handle —lightens the load on the trucker. 


Accurately Machined Wheels and Axles make 


American Hand Trucks easy rolling. 


Bolted Assembly makes maintenance fast, easy and 


inexpensive. 


Rubber Tread Wheels roll easily and reduce noise, 


wear on floors and damage to loads. 


Write for Catalog T-45 today! 
39 types and 60 sizes of American Pressed-Steel Hand Trucks 


Get fuli information on the 


4 BE SURE YOUR 


ARE AMERICAN... 
AU 


THE RED HAND 


a a 


4 


standard Type A switch has a maximum cur. 
rent rating of 25 amperes at 28 volts dec, 
Unit can be furnished for operation with a 
differential of 5 to 15 pounds at nominal 
ratings of from 10 to 120 p.s.i. Pressure 
chamber is made of a corrosion- and heat- 
resisting material, and maker claims that the 
unit can be safely operated at temperatures 
up to 300 deg. F., and can withstand 
severe vibration. Mu-Switch Corp., Ine, 
380 Pequit St., Canton, Mass. 


Thermocouple Tubes 


Cast-iron thermocouple protecting tubes 
have a uniform wall thickness to within 
plus or minus sz inch. They are cast with 
both ends open, permitting positive support 
for the core at each end. One end is closed 
with a cast-iron plug, welded in place with 
a cast-iron filler rod, the opposite’ end 
threaded for a l-in. standard pipe. Inside 
diameter is +# inch; outside diameter, li 
inch; wall and minimum top thickness,% 
inch; weight, 4.5 pounds. Brown Instr- 
ment Co., Div. of Minneapolis-Honeywell 
Regulator Co., Wayne & Roberts Ave, 
Philadelphia. © 


Lift Truck Accessory 


Known as the Upender, lift truck accessory 
is designed to turn or “up-end” rolls of 
paper from vertical to horizontal position, 
or vice versa. Said to provide speedy, safe 
carrying and stacking of rolls with a mini- 


: The Cinerican Pulley CGmpany © 4212 Wissahickon Ave., Philadelphia 29, Pa. 
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circLe (©) from billet to 


bolt...and that means 
uniform, controlled quality 


From billet to finished product the manufacture of 
all circle ® fasteners is controlled in one plant—the 
largest independent in the country. For this reason 
you can depend on the hundred thousandth bolt or 
nut leaving the machine to be as accurate in size 
shape and thread as the first. 


THE UNIFORM QUALITY OF ALL CIRCLE @ PRODUCTS 
BEGINS IN OUR OWN ROLLING MILLS. 


VVVVVAQYA 


\ 


ih a te hh aes hdl i ela 


COMPANY 


NE W yor K 







































mum of effort. Constructed of steel py, 
and angles, it has a regular elevating gy, 
riage mounted on the mast, and a revolyipy 
or up-ending carriage. Tapered blade ¢ 
steel, combined with a curved plate boltg 
to the Upender carriage, is the standay 
attachment for picking up rolls of paper q 
end. A pair of forks is used for picking 
up, carrying, and stacking horizontal oj; 
and acts as a backrest to stabilize rolls jy 
vertical position. A full apron with sted 
blade can be furnished in place of th 
standard combination of curved plate, blade 
and forks. Towmotor Corp., 1226 Ray 
152nd St., Cleveland 10, 





Hydraulic Electric Switch 


Precision-engineered hydraulic electric switch 
features chatterless hydraulic valve which js 
a self-contained cartridge, renewable and in 
terchangeable. With two cartridges, having 
different springs, it covers operating Tange 
of 100 to 3200 p.s.i. Externally operated 
screw allows close adjustment without break. 
ing the line. Closely adjusted opening and 
closing throughout pressure range is pro 











vided by balanced design, supplemented by 
the two springs. With the first, pressures 


tT of 100 to 400 p.s.i. are obtainable; with 
S U he |e)  @ ] r Gi ' C U ra Ee the second, pressures of 400 to 3200 p.s.i. A 

differential of 15 to 18 percent actuates 
switch. Has contacts of special alloys for 


tool  @ | rn ra i | ie WO rk hard service. It is a are, ee 


throw, normally closed design. 























rating is 40-amp. 28-volt inductive load; : 
They serve as locating pins for the diemaker’s work — and then go on to 17-amp. 125-volt, and 84-amp. 250-volt —_ ot! 
. x : ’ inductive load. Merit Engineering, Inc., 
general duty as pins and pivots in various machine assemblies. By their accuracy 40 Clifford, Previdence, R. I. | 
and strength they retain precision standards in tool and die assemblies under ; an 
punishing stresses. . of 
They are ground to a limit of .0002” over basic size, with an allowable toler- Welding Torch Holder Of 
ance of plus or minus .0001”. Surfaces are finely polished; subsequently treated Model E. Gasaver, said to cut oxygen and w 
ith . acetylene consumption as much as 50 per- pt 
a cent, features non-smoking pilot _ light. ar 
Metallurgically in a class with ALLEN Hex-socket Screws: — made of the same Lever rod,.on which torch is hung we" ta 
special-analysis ALLENOY steel, heat-treated to an extremely hard surface, with a tween welds to shut off both gas an _ at 
core of the right toughness to prevent “mushrooming” when driven into a tight ee . 
hole. .. Tensile strength, 240,000 to 250,000 Ibs. per sq. inch. . . Typically the Allen P 
high safety- factor in HOLDING-POWER. 
Ss! 






Ask your local ALLEN Distributor for samples and dimensional data... the 
same Distributor who serves you dependably with Allen Hex-socket Screws 
and other first-call mill supply lines. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD 1, , CONNECTICUT, U.S. A. 
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WHAT CAN ELECTRONICS DO IN YOUR FACTORY? 











d by 9 ¢ Counting, sorting and weighing 
ib The chances are there’s at least ee 
with ° e ucts qualitatively or quantitativel 
A one job it can do better and cheaper » Kineeaiinn Milles daddies son 
ates destructively 
= — is by no means the miracle and become an important ° Measuring product specifications 
p answer to every industrial prob- business proposition. If you have not ¢ Analyzing product characteristics 
nad: lem. The fact is that many jobs are reviewed its possibilities as an in- ¢ Protecting workers against injury 
o. done with less fuss and expense by dustrial tool, now is the time to con- ati 
nc., other means. sider its potentialities. 
But, electronics is quicker than the Some of the Jobs Electronics THIS WILL CONVINCE YOU 

eye and hand, is infinitely more Can Do for You The —_ ae Pins a of 

observing, and can repeat precision =, Yeating metals, plastics and wood paw pa ane bbc So 
ad eS faster— e Timing welding and control opera- Write for it today on your com- 
er- pahaneneingyaneny. cen ennai vas youre tions pany letterhead and address your 
ht. eo oo perform a heating * Controlling manufacturing and request to Radio Corporation of 
¥4 and welding jobs in less time than it processing operations America, Commercial Engineer- 
wr takes to tell it. Any one of these oper- » Regulating motor speed ing Department, Section I-12B, 


e: 





, ations done electronically adds up to 


a greater production of higher quality 
products at less cost. 


The upshot is that electronics has 
stepped out of its role as an untamed 





* Converting alternating current to 
direct current 

¢ Inverting direct current to alternat- 
ing current and changing the fre- 
quency of alternating current 


TUBE DIVISION 


RADIO CORPORATION of AMERICA 


HARRISON, H. J. 
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Harrison, New Jersey. 











THE FOUNTAINHEAD OF MODERN 
TUBE DEVELOPMENT IS RCA 
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PICK THE RIGHT JACK 
FOR THE JOB... 


from the complete line of 































For each type of lifting, lowering, 
pushing or pulling there is a specific 
type of Jack—designed to do the job 
best! 

Your industrial distributor will be 

(\ glad to help you make the proper se- 
— lection of safe, dependable, easy-op- 
"§A) crating Duff-Norton Jacks for your 
requirements. Complete catalog on 
request. 


THE DUFF-NORTON MANUFACTURING CO. 
PITTSBURGH, PA. 


Canadian Plant: There is a Distributor 
ey Wilaele) @meltii:.ji4 in Your Community 


Serrated type gasket, known as Bellowseal, ° 
uses the pressure to be sealed to exert a cor- 
responding sealing pressure. on the flange 
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oxygen intake lines, is adjustable in length 
enabling torch of any size or weight to 
operate closing valves automatically. Unit 
eliminates the danger of open flame. Listed 
as standard by Underwriters Laboratories, 
Weldit, Inc., 652 Bagley Ave., Detroit 26. 






Electronic Timer 


Type 2T15U electronic repeat cycle timer is 
for machinery and process control in appli- 
cations requiring two adjustable timing 
periods to run in a continuous cycle. Cycle 
is initiated by either momentary or sustained 
contacts, and provision is made for auto. 
matic recycling. Control is accomplished 








through snap-action relays. Interval varia- 
tions in repeat cycle timing are less than 2 
percent. Timer is universal for six maximum 
time ranges from 1.5 seconds to 2 minutes 
for each period of the cycle. Instrument is 
set by dials which are located either on the 
timer itself or in a small housing at a more 
convenient location. Operates on 115 volts 
a.c. or d.c. Photoswitch, Inc., 77 Broadway, 
Cambridge 42, Mass. 


Protective Apron 


Light duty industrial apron is designated for 
protection against oil, acid, caustic, and 


water. It is double-coated by calendar 


method with Ameripol synthetic rubber. 


Made in two sizes, 29x35 inches, and 34x45 
inches, it is constructed with hemmed 
edges and attached neck and waist tapes. 
Suitable for use on light assembly and 
bench work. Apron is impervious also to 
gasoline and benzole, and is abrasion- 
resistant, maker says. The B. F. Goodrich 
Co., Akron, Ohio. 






Pressure-Sealed Gasket 
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y, in cost... cant rof.. 
TREAMLINE and simplify your 
construction in the Age of 
Wings with Johns-Manville Cor- 
ir rugated Transite! 
d Low in cost and adaptable to 
‘ every type of modern building, 
Corrugated Transite offers a way 


to save money both on construc- 
tion and maintenance. 

The large fireproof sheets—with 
their unusual strength increased 
by corrugations—permit a mini- 
mum of framing. Quickly installed, 








EASY TO BOLT TO STEEL 


{> tanteenpeiliniinttbememenseamensntin specail 


Durable, maintenance-free walls and roofs . . . low 


EASY TO SAW 














. can’t rust... can’t burn 


they require little or no upkeep. 
They’re made of asbestos and ce- 
ment, practically indestructible 
materials. 

Attractive stone-gray in color, 
Transite can be used alone or in 
combination with other building 
materials. And when need for al- 
terations arises, the sheets are 
practically 100% salvageable. 

For more facts, send for illus- 
trated brochure. Johns-Manville, 
22 E. 40th St., New York 16, N.Y. 





EASY TO DRILL 





CORRUGATED TRANSITE 1 10 


* 


EASY TO NAIL TO WOOD 


Bs 
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Johns-Manville 54:40 CORRUGATED TRANSITE 
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‘Aluminum Bronze 

\ a Ps 
& ; xa 
é 


- Rods-extruded | 
‘a | by Amp co 


efor higher swength. .-good surface finish.. caus structure 


. . . result in a better Barstock, heavy walied tubing, 
and various shapes are provided 
to meet your needs—from a mill 
Two grades of Ampco Metaland _ that contains all the modern 
two grades of Ampcoloy bronze = equipment required to handle 
are produced in extruded form _ this type of work. 


product for your customer 


at Ampco Metal, Inc. The quality of Ampco extrud- 
Extruded Ampco products are ed stock reflects care and consid- 
available from a modern extru- eration of detail in each step of 


sion mill, with the largest extru- _ the process—controlled melting 
sion press in the Middle West and alloying, exact billet casting 
and one of the few in the world _and billet heating technique, plus 
devoted exclusively to the extru- _ careful inspection of the finished 
sion of aluminum bronze. product. 


Write for Bulletin 64A 


It gives you valuable information 


Ma @ t all about Ampco extruded products. 





The Metal without an Equal Ampco Metal, Inc. 
Specialists In engineeri 
cmon ack et : “4 "g Department FM-2 Milwaukee 4, Wisconsin 
copper-base alloy parts. Ampco Field Offices in Principal Cities 


A-28 















faces. Consists of two disks of metal 
(Armco iron, low carbon steel, monel, or 
stainless steel), machined on external faces 
with standard serrations, and welded to. 
gether around outer periphery. It combines 
pressure- and corrosion-resistant properties 
with the light bolting requirements of 
softer sealing medium. Line pressure enter. 
ing the interior of the gasket exerts expan- 
sion pressure in excess of the required seal- 
ing force. Goetze Gasket & Packing Co., 
Inc., New Brunswick, N. J. 
















Compressed Air Valve 


Adaptable to any job for which blow valves p 
are required, compressed air valve is de- f 
signed for positive control of air flow. ‘ 
Flexibility of the unit, angle of nozzle, and 
flexing control lever permit directing com- 
ressed air stream to the spot where 
needed. Rubber valve washer, operated by 
control lever, prevents leakage when not in 
use. Valve is of simple construction, having 
no packing or springs. Washer is the only 
part which may need replacement. Flex- 
Rite Valve & Mfg. Co., 118 South Chey- 
enne, Tulsa 3. 































Pipe Holder 


Pipe-gripping device has been designed to 
hold small pipe in any vise without crush- 
ing or marring surface or threads. Known 
as Nip-Grip, it is said to permit fast han- 
dling of pipe without damage. Consists of 
two light alloy retainer blocks in which 





hardened steel inserts are slipped to hold 
pipe of different sizes. Inserts of 4, 4, #, 
and 4 inch are furnished. Springs auto- 
matically spread the blocks apart when 
vise is opened. Holder can be positioned 
horizontally or vertically, and is held by 
pins. J. A. Campbell Co., 645 East Ward- 
low Rd., Long Beach 7, Calif. 





Air Reducing Valve 


Internal pilot operated air reducing valve, 
known as Class L-1A, is said to provide 
steady, accurate regulation and tight closing 
in dead-end service. Features stability under 
all flow conditions, responsive instant re- 
action to wide and sudden variations in load, 
and has plastic inserts in valve seats for 
positive tight shutoff and long life, maker 
states. All wearing parts are renewable, and 
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When an ancient Greek philosopher once 
predicted that “Human slavery will con- 
tinue until the loom weaves of itself,”” he 
really called the turn of important events 
to come. Events destined to free men from 
slavery ...cut the costs of goods... 
raise the standard of living— 











In early colonial days in our country, our 
forefathers were still spinning and weaving 
by hand, as the early Greeks did, to make 
clothing for the family. The driving force 
that was to mark another important mile- 
stone in man’s progress, was still to be 
discovered— 


SSS ~ Old Reliable Red Band Says— 


ancient Greek 
called the turn” 























Teday, not only the loom but machines, 
which make products numbering into thou- 
sands, turn by themselves with electrical 
horsepower. Howell—a specialist in indus- 
trial type motors for more than 30 years— 
builds motors for many of these machines 
from % to 150 h.p. 


Have you a hard job for Horsepower? 

















Years of specializing in making industrial type electric motors 
to meet the exacting requirements of the automotive, machine 
tool, dairy, food and other important industries, have enabled 
1s to make Howell Motors better than ever. 


Today, as always, Howell Motors are quality-motors. They 
are smooth-operating and quiet, too, ‘because they are 
statically and dynamically balanced. They are better per- 
forming because they are built of the finest materials—copper 


or bronze rotors—and completely insulated. They are trouble- 
free on the job because they are designed for the toughest 
tasks in industry—consequently, they perform better on all 


jobs. 


For your needs, in specialized or standard motors, from 
4 to 150 h.p., phone the nearest Howell Representative. 
Remember, you pay no more for industrial type Howell 
Motors . . . but you always get top quality for your money. 











Howell Protected Type Motors available in sizes 5 
“ hp. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 


HOWELL MOTORS 


Manufacturers of Quality Industrial Type Motors Since 1915 





HOWELL, MICHIGAN 
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DARNELL 





















SHALSY) 


All Darnell Casters fea- 
ture a DOUBLE Ball- 
Bearing Swivel — All 
wearing parts are 
hardened by the car- 
bonizing process — 
Rust-proofed by Cad- 
mium plating — Fur- 
nished with semi-steel 
or rubber treads. 


Free 


DARNELL MANUAL 













60 WALKER ST. NEW YORK 13 
36 N CLINTON. CHICAGO 6 


DARNELL CORP. LTD NY 


LONG BEACH 4 CALIFORNIA ILL 
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complete interchangeability facilitates over. 
hauling without removal from pipeline, 
Stainless steel main valve, bronze controlling 
valve, and corrosion-resistant piston rings are 
used to obtain corrosion and wear resistance. 
A similar valve, known as Class JA-1, de. 
signed for control of small air valves, js 
similar in construction, except that a neo. 
prene diaphragm is used in place of bronze 
piston. Leslie Co., 112 Delafield Ave. 
Lyndhurst, N. J. 


Pipe Flange Opener 


Tool that is said to open pipe flanges for 
gasket renewal quickly, easily, and safely, is 
announced. Eliminates need for hammer 
and chisel. With Flange-Jacks, it is claimed 
that pipe flanges may be opened or closed 
without damage to flange faces, and without 
danger from sparks, eliminating the hazard 
in working on flammable lines or in presence 





of gas fumes, as well as possible injury to 
personnel from chips and flying wedges. 
The tool exerts pressure smoothly, elimi- 
nating vibration along the pipeline, and the 
possibility of causing new leaks in nearby 
joints. Capable of opening joints against a 
load of 15 tons without damage to the 
flanges. Simple in design; jaws are heavy one- 
piece steel forgings; screw points are case 
hardened. Standard size opens all 2- to 
20-in. flanges. T. G. Persson Co., 224 
Glenwood Ave., Bloomfield, N. J. 


Tube Fitting 


Flexigrip tube fitting eliminates end prepara- 
tion or soldering of the tubing, and produces 
a strong leakproof flexible joint, manufacturer 
states. Made in standard sizes from % to 
14 inches OD, it consists of four parts—body, 
gripping ring, synthetic rubber gasket, and 
nut. To attach fitting, the nut (with gasket 









































(an youl say as nuch 
for Cour Business ? 


Reflected in the efficiency of our own organization is 
the criterion of our abilities. Here is an organization 
who’s specialty is taking an idea from conception, 
through design, development, manufacturing processes 
and methods onto market. Our staff of experts and 
specialists comprise the entire category of efficient 
production, sales and management personnell. A staff 


available to you and as near as your telephone, 


OUR BACKGROUND INCLUDES 


Locomotives - Special Cars - Automobiles 


Streamliners - Special Machiner) 


OUR ABILITIES INCLUDE 


Design - Development - Illustration - Systems 
Methods - Production - Plant Layout - Incentives 


Epw. A. Pentecost’ C. S. S1eGrriep F. R. Baver Joun H. SHaw 
President Chief Engineer Director Industrial Design Chief Industrial Engsneer 








UNIVE PAY DJ SYLE) Be (Ol ae) em exe) 


lzzZ W. SEVEN. SAINT LOUIS, 1, MO. 
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OF AMERICAN. INDUSTRY 


@ Men who keep the wheels of American industry 
turning are doing tlieir job in spite of help shortage, 
scarcity of new and replacement parts and many other 
difficulties which have taxed their ingenuity. 


ts. peinitin 


ALL THE HORSE POWER 


Here at Ajax we get a kick out of knowing that 
Ajax Flexible Couplings help make their jobs easier 
by providing positive, resilient drive for direct-con- 
nected machines. Phone your nearest Ajax Flexible 
Coupling representative or write direct for data book. 


4) 


AJAX FLEXIBLE (||| COUPLING CO. Inc. 


WESTFIELD, N. Y. 


Incorporated 1920 
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and ring inside) is slipped over any plain. 
end tube, cut to desired length. Tubing eng 
is inserted into the body as far as it will go, 
and nut is tightened. Tightening nut com. 
presses ring into tight grip and molds gasket 
around ring for a leak-proof seal that js 
flexible to withstand vibration or impulse, 
Available in brass, aluminum, or steel, 
Gustin-Bacon Mfg. Co., Kansas City Mo, 









Industrial Brake 


Operating on ordinary factory airline pres. 
sures, industrial brake is claimed to exert 
as much braking effort as conventional 
brakes using ten times this pressure. About 
90 percent of the drum is lined, and braking 
pressure is evenly distributed. Mechanism 
may be used either to stop or retard indus- 
trial equipment, or to provide a constant 
tension or braking effort. The four multi- 
stage diaphragms that actuate the shoes are 
interconnected, for equalized pressure on 
brake circumference. Shoe movement is 



















radial only, and brakes may be operated in 
either direction. Drum can be supplied 
with separate annular air circulating housing 
to provide additional cooling where brake 
applications are frequent and heavy, or 
when a constant heavy drag is being pro- 
vided by the brake. Linderman Devices, 
Inc., Newburgh, N. Y. 




















Drafting Pencil 


Draftsman’s refillable pencil No. 3583 has 
clutch which holds the lead firmly in a non- 
slip rubber grip. This is claimed to prevent 
the nicking and scoring of lead, which cause 
breakage. Long barrel permits the use of 
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for your Plant! 


SOCONY-VACUUM 
for this Correct 
Lubrication Program 


® Lubrication Study of Your 
Entire Plant 

® Recommendations to 
Improve Lubrication 

®@ Lubrication Schedules 
and Controls 

® Skilled Engineering Counsel 

® Progress Reports of Benefits 
Obtained 


GRCON, 
nd 


~ iene 


O, this isn’t an engineer’s night- 
mare! It’s our conception of the 
different types of gears in your plant, 
linked in a continuous train. Pro- 
duction costs ... and profits. . . de- 
pend on efficient operation of gears 
like these. Each gear has its own 
lubrication needs. 


Some are ordinary open gears. 
Socony-Vacuum makes a _ special 
“Black Magic” fluid to prolong their 
life. There’s a worm gear. Socony- 
Vacuum has special oils that stay 
on despite the wiping, sliding action. 


There are herringbone gears, hy- 
poids, bevels and spiral-bevels. 
Socony-Vacuum engineers have the 
products... and the knowledge... 
to assure scientific lubrication for 
every type under every condition. 

The same applies to all bearings 
and cylinders. Socony-Vacuum’s 
great new wartime developments, 
backed by 80 years’ lubrication ex- 
perience, are available in a Com- 
plete Lubrication Program for your 
plant. Insure maximum machine 
efficiency now with this program. 


ony-Vacuum Oil Co., Inc. 


ond Affiliates: Magnolia Petroleum Company, General Petroleum Corp. of Calif. 


Tune In “information Please" —Monday Evenings, 9:30 E.S.T.—NBC 
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at the Sea cteelf! 


Scientists have made many guesses as 
to how long the seas of the world will last. 
Some think they will last forever. There 

is little guessing, however, as to how 
long Harper non-ferrous and stainless 
fastenings will last. . they will far 
outlast the assemblies in which they 
are used. Even in corrosive chemicals 
they will outlast common steel because 
Harper Everlasting Fastenings 
are made exclusively of Brass, 
Copper, Naval Bronze, Silicon 
Bronze, Monel Metal or Stainless 
Steel and will not rust or corrode. 


BRASS 
BRONZES 
COPPER 
MONEL 


STAINLESS 
everlasting 


A stock of over 5000 different types and 
sizes of bolts, screws, nuts, washers and other 
standard items assures fast delivery of your orders. Specials 
are engineered and produced from raw materials on hand 
for speedy fabrication. Ask for our 120-page 4-color catalog for 
easy reference. 


THE H. M. HARPER COMPANY 


2651 FLETCHER STREET *¢ CHICAGO 18, ILLINOIS 


HARPER 


Branch Offices 
PHILADELPHIA 
MILWAUKEE 
HOUSTON 


NEW YORK CITY « 
LOS ANGELES «+ 
CINCINNATI «+ 


Leilty} 


Representatives in principal cities 


















any full-length standard drafting lead, from 
0.079 to 0.070 inch, including HB and 9}. 
The grip is knurled to provide a firm hold 
and to prevent slipping, whether it is held 
close to or away from the point. Has 
tapered point and proportioned grip, merg. 
ing smoothly with the lead for finger com- 
fort. Adjustable cap provides identification 
of the degree of lead used. Charles Bruning 
Co., 4654-8 Montrose Ave., Chicago 4]. 


Gage Glass Protector 


Gage glass protector, named Kleervu, con- 
sists of two parts—the metal frame, with 
four holding springs, and a 4-in. thick trans- 
parent “‘Nuglas” cover. If gage glass bursts 
or explodes, all flying broken glass is safely 
confined in the shatter-proof enclosure. 
While protection is said to be absolute, there 
is no loss of visibility, no blind spots, or 


te nerseseespnnnerteHinititig |S 

















corners. The cover encircles gage on three 
sides, and visibility is clear from all direc- 
tions. In the back is a screened frame which 
holds the cover and provides an open vent 
area for escaping steam in case of gage 
glass breakage. Protectors are available in 
any length required for tubular gage glasses 
on boilers, process tanks, chemical tanks, oil 
tanks, cookers, and other installations. 
Wright-Austin Co., 301 West Woodbridge 
St., Detroit 26. 


Automatic Clutch 


To eliminate the shock of starting machinery 
or moving equipment, automatic clutch, 
which can be installed on the shaft of any 
engine or electric motor, has been de- 
veloped. Power is applied progressively to 
the driven machine by centrifugal action. 
Clutch incorporates fluid drive, but permits 
complete disengagement while idling, and 
positive engagement while driving, without 
slippage. It is said to improve starting and 
operating characteristics of machinery and 
appliances to eliminate overload stresses of 
overcoming inertia. Clutch is an opposed 
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ASK FOR THIS BULLETIN f 
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Shows You How 
One Piece of Equipment 































re @ TRANSPORTS WORK 


@ ELEVATES WORK TO 
PRESS BED LEVEL 


»*F 


@ POSITIONS WORK 


@ TRANSFERS WORK 
TO DIFFERENT 
LEVELS 


@ LOADS AND 
UNLOADS MOTOR 
TRUCKS 


@ SUPPORTS OVER- 
HANGING WORK 
















LYON-Raymond Also Manufactures Here are new, ingenious answers to many ma- 

d viically Operated terial handling problems found in almost any 

Hy ra plant, provided by a single piece of equip- 

Lift Trucks ment—Lyon-Raymond Portable Hydraulic Ele- 

Pallet Lift Trucks vating Table. Shows labor-saving applications 

High Lift Trucks in actual shop views. Full details of equipment 

Hoisting and Tiering Trucks for particular operating conditions, featuring un- 

«= and Sheet Handling Equipment usual adaptability, also convenience and safety 

Die andy" ting Presses provisions. Special variations (illustrated) offer 

ne ” onene Type suggestions your methods engineers may find 

Elevating Platforms Operated helpful. More than just “descriptive literature,”’ 

Pumps, Hand or Foot ; oem | this bulletin offers real working information. 
Engineered Hydraulic Dev! Write for your free copy today. 





LYON-Raymond Corporation 


ikeliclalolmmlelalel iialem 4°11) dutta 476 MADISON ST. 
Engineered Hydraulic Devices GREENE, N.Y, 
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OUT OUR WAY 


THERE'S WHAT MAKES / TH’ BEST 
MEN BIG OR LITTLE-- \GENERAL- 
THAT ASSISTANT WANTS} SHIP WOULD 
TO SHUT IT OFF AND HAVE BEEN 
TELL THE GUY HOW )\PREVENTIVE, 
CARELESS HE WAS, BUT/ WITH SPEEDI- 
JHE BULL IS LETTIN’- DRI AROUND 
IT RUN TO LET HIM THAT MACHINE, 
SEE HOW LUCKY HE \ HE WOULDN'T 
WAS -- WHICH IS THE } HAVE SLIPPED 
BEST GENERAL- IN THE FIRST 












NO--NO/ DON’T 
SHUT IT OFF? LET 
JT RUN AWHILE-- 
I'LL TAKE CARE 
OF THIS! 
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If your floors are slippery from oil or grease . . . if you’re worried about 
falls or quick-spreading fire . . . investigate SpEEDI-DRI. 
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THE TEACHERS 


T. M. REG. U. S. PAT. OFF. 
COPR. 1945 BY NEA SERVICE, INC. 





SpeEpI-Dri is quick, easy, inexpensive. It soaks up oil like a blotter 
takes ink. Thousands of industrial plants in all parts of the country are 
using it to save labor and money in floor-maintenance. 


Easy to use. Just spread a thin carpet of SpEEpI-Dri, and it imme- 
diately provides a white, clean, non-skid surface to walk on and work 
on. Sweep it up with a stiff broom. It leaves floors clean, dry and safe. 


SpEEpI-Dri works well on all types of floors. It requires no compli- 
cated, expensive machines; little labor; no dangerous caustics, solvents, 
or other compounds. 


Write today for big, free sample and practical demonstration in your 
plant. Just tear out this page and attach your business card. SpEEpI-DRi 
for oils and grease . . . SoL-SpEEpI-Dri (the all-purpose product) for 
soluble oils, solvents, syrups, resin, and coolants, as well as regular oils 
and greases. 


SUPPLIERS: East — Safety & Maintenance Co., Inc., New York 1, N. Y. 
South, Midwest & West Coast— Waverly Petroleum Products Co., Philadelphia 6, Pa. 


SPEED DRI \© 


OlL AND GREASE ABSORBENT 
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shoe type, dual-spring balanced, to give the 
degree of tension required for individual ap- 
plications. Two models are available—one 
for range from fractional to 3 horsepower, 
and one for up to 6 horsepower. Different 
drives can be mounted on shaft. Salsbury 
Motors, Inc., 4464 District Blvd., Los 
Angeles 11. 















Forge 


Metal heating forge has a fuel (oil) supply 
tank, pump, motor, blower, burner, and 
combustion chamber combined in the unit. 
Plugs into any a.c. 220- or 440-volt cir- 
Heat is concentrated at the table 


cuit. 





work opening, and bar stock, angles, as 
well as pieces can be heated on end, center, 
or where needed. Use of light fuel oil is 
said to eliminate smoke and soot. Mahr 
Mfg. Co., Div. of Diamond Iron Works, 
Inc., Dept. A., Minneapolis 11. 





Surface Raceway System 


Embodying the lay-in principle, Surfaceduct 
No. ‘1700, a 1éx2-in. two-piece surface 
raceway of base and capping, and a minimum 












FEATURES 


























the 1 Small Diameter—Saves space, makes 8 Insulation—Tough, Tensile strength of 
ap- wiring easier 2000 Ib per sq in., test result 
one 2 Superaging!—Long life, no oxidation 9 Permanent Colors—Same color range as 
‘et, 3 Easy Pulling—Hard, smooth, glossy Type R wires 
ont surface 10 Oilproof—Resist deterioration by oils, 
ity 4 Heat Resistant—Rated 60 deg C water, acids, alkalies - 
40S 5 Free Stripping—Speeds up splicing and 11 Acttractive—Retain their fine appear- 
soldering ance 
6 High Dielectric Strength—720 volts per 12 Sclf-protecting. Weather Resistant— 
mil, test result on wire No braids necessary 
7 Flameproof—Will not support com- (In addition, Type TW insulation has 
bustion low moisture absorption) 
ly 
id 
it. Here is a small diameter, high quality building wire available 
* in sizes No. 14 to 2,000,000 CM. It is ideal for new wiring, 


le — , es : 
rewiring and maintenance wiring. Its small diameter enables 


more copper to be placed in conduits. Also this wire is easy 
to pull in conduits and may be stripped quickly. The insulation 
of both Type T and TW has long life, is high in dielectric 
and mechanical strength and is resistant to oils, acids and 
alkalies. Type TW also has a low moisture absorption rate. 












Type T 
for general 
purpose wiring 


Type TW. 
for wiring in 
wet locations 





est G-E Merchandise Distributor or 
write to Section W263-37, Appliance 
and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 


FOR FURTHER INFORMATION on 
Flamenol Types T and TW building wire 
or lead-sheathed wire and cable or BX 
or Flamenol portable cord, see the near- 


*Reg. U.S. Pat. Off. 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 





Silled Lighttiag 
Means Light that is RIGHT 


The elimination of eye strain, glare, and shadows is just as 
important as a high level of illumination. Skilled Lighting, the 
Wheeler way, puts the right amount of light in the right places 
to achieve four benefits that have an important bearing on profits: 
greater manual speed, increased accuracy, less spoiled work, and 
improved worker morale. Skilled Lighting makes your plant a 
better place to work. 


The broad line of Wheeler Reflectors is the backbone of Skilled 
Lighting. It offers the .right fluorescent or incandescent reflector 
for every area or “spot” in your plant. All are built of heavy gauge 
metal for long, hard service. P 


Look in the Wheeler Catalogs for reflectors that show the results 
of Wheeler’s advanced engineering based on 65 years of manu- 
facturing experience. For copies, write to: Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass. Representatives 
in principal cities. 






All-Steel Open-End — 
Fluorescent Unit 


Available for two or three 40-watt, or : 

two 100-watt lamps. Broad wiring chan- RLM Solid Neck Incandescent Reflector 
nels with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or conduit, indoor or outdoor use. Expertly de- 
individually or in continuous runs, signed, ruggedly built. 75 to 1500 watts. 








Distributed Exclusively Through Electrical Wholesalers 


stitleting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 
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number of fittings, provide a raceway Sys- 
tem for electrical requirements up to 60. 
amp. loads. Designed to facilitate the use of 
flexible power tools and machines, as well] as 
electrical applications required for light, 
heating devices, and power. Arch-type bridge 
in raceway allows maximum wire capacity, 
retains the wires during installation, locks 
the snap-on cover, and serves as a method 
of installing devices. Four of the bridges 
are included with each 10-ft. length. Com 
bination T and offset service fitting make 
possible the installation of devices in an 
offset position from the raceway, and pro. 
vide an unobstructed raceway for maximum 
wire fills. Electric Products Corp., Pitts. 
burgh. 


Protective Cuff 
Jomac Gauntlet-Cuff, for protection of the 


forearm, can be worn with wrist-type safety 
gloves. Cuffs can be retained for use with 





new gloves when worn gloves need to be 
replaced. Fit snugly at the wrist around 
safety gloves. C. Walker Jones Co., 6133 
N. Lambert St., Philadelphia 38. 


Rotameter 


Full-view rotameter, with safety shielding, 
is for accurate flow rate measurement and 
control. Shielding is obtained by front and 
back safety glass windows with stainless 
steel frames. All surfaces are gasketed to 
prevent leakage. Equipped with an_ inter- 
changeable precision metering tube, called 
Tru-Taper. Space between side plates is 
wide, allowing float position to be easily 
read, even from an angle. Meter parts are 
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445 South Illinois Street . indianapolis 9, Indiana 
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WHEN YOU BUY 


CHAMPION Lame 


HERE'S HOW MUCH MORE 
YOU GET FOR YOUR MONEY 





























<i> Champion Quality —the result of forty-six years of 
concentration on the manufacture of lamps for industrial 
service. Champion Fluorescent and Incandescent Lamps are 
guaranteed to equal or exceed Federal Specifications and backed 
by the production and quality control resources of one of the 


largest lamp producers in the industry. 


<2> Champion Economy — the entire Champion manufac- 
turing and distributing set-up is devoted to the job of getting 
lamps to you at minimum cost. When you standardize on 
Champion Lamps you can be certain of getting the most 


lighting and lamps for your money. 


<=> Champion Service —trained lighting experts in the 
field to help you on every lighting problem, and a carefully 
selected industrial distributor near your plant, ready and able 


to provide prompt, intelligent and economical attention to 


your lamp needs on the spot. 


Try Champion Lamps and find 
out for yourself how much 
these extra advantages mean 
to you. Let us give you the 
name of nearest Champion 
industrial distributor. 


LE Massachusetts 


. OIVISION OF eek Bak SEs Be a?) ELECTRIC LAMP co 
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treated to prevent external corrosion. With 
metal tapered tube, it can be used for pres. 
sures up to 600 p.s.i. Device can be obtained 
as a simple flow rate indicator, or with re. 
mote instrument for recording or recording. 
controlling flow rate. Flow totalization also 
can be included. Brooks Rotameter Co. 
P. O. Box B-1233, Lansdale, Pa. 


Inspection Lamp 


Miniature inspection lamp, called Eder-Lite. 
makes it possible to light up and visually in. 
spect cylinders, gear housings, tubes, rifle 
barrels, pipes, and other equipment with 
small openings. Has small light-reflecting 
and glareless metal-protected tungsten bulbs 
attached to flexible or rigid extension. Power 





~. 


is supplied through a rubber-insulated wire 
cable to a transformer enclosed in a bakelite 
handle. In fields where there is danger of 
explosion or fire, the lamp can be had in a 
special safety model. Standard set consists 
of a built-in pushbutton type transformer 
lamp handle constructed for a.c., a 10-ft. 
plug-in cord, and two rigid and two flexible 
extensions of .different length that can be 
used in combination or separately. Harmon 
& Co., 6 N. Michigan Ave., Chicago 2. 


Cranes 


One man can lift, move, and lower up to 
2000 pounds with Blue Heron cranes, maker 
says. Two models are available—portable 
and truck types. Portable unit is made 
in 1000- and 2000-Ib. capacities, and narrow 
enough to pass. through shop doors, aisles, 


‘and between machines. Has two height ad- 


justments,“enabling it to get into ordinarily 
inaccessible places, such as reaching in truck 
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Durne the war years just past, despite scarcity of materials, 
manpower shortages and restrictions, Levinson maintained its repu- 
tation for reliable warehouse service. 

During these years, particularly in the tri-state area, they met 
the ever-increasing demands for such high-quality products as 
Plasteel Roofing and Bates Grates. 

Levinson has been almost fanatically discriminating in their 
selection of the products they distribute. No less selective was the 
choice of THORN Steel Windows, now also being distributed 

by Levinson Steel Sales Co. 
These products, proven by time and per- 
formance, are backed by a service as reliable 
as the products! 


RISOW STEEL SALES C0. 


ry ears SONG SERS: SORES ASE A Ag ea oe RSET IS ne EE ME PA ST on A. 
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PUT YOUR PLANT 
UNDER COVER... 































Large of small, the plant that is housed in Blaw- 
Knox Standard Steel Buildings, is under 
permanent protection. 























Furthermore, the original cost is moderate, the 
time needed for design and erection is reduced 
to a minimum, and the cost of maintenance is 
practically nil. 


Send Jed 


for your copy of Bulletin No. 
1791—on your letterhead, please. 


















BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 

2031 Farmers Bank Building, Pittsburgh 22, Pa. ? 

NEW YORK «+ CHICAGO «+ PHILADELPHIA « BIRMINGHAM - WASHINGTON 


BLAW-KNOX sutoines 
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cab to remove transmission, or under shelf 
to pick up heavy parts. Special capacities 
and types can be supplied. The truck 
cranes come in 1000- and 2000-Ib. capacities 
for truck installation. A 500-lb. capacity 
unit can be used for motorcycle side cars, 
Cam Tool Co., 3080 Broadway, Oakland, 
Calif. 


Air Control Valve 


To provide full range of selectivity in the 
volume of air, thereby giving split-second 
control of the piston speed of the pneumatic 
equipment on which it is used, is the pur- 
pose of speed control valve. Flow of air 
from the cylinder to the operating valve is 


regulated with precision, in either small or 
large volume, changes taking place with 
smooth progression. There are only two 
moving parts—stem and poppet—with the 
stem shaped to form a venturi for the passage 
of air in small volume. Ross Operating Valve 
Co., 6477 Epworth Blvd., Detroit 10. 


Lathe Attachment 


Portable attachment for engine lathes per- 
forms a range of metal working operations, 
such as milling, grinding, boring, and drill- 
ing, which formerly required various other 















= | BOD a Te 


rae THE NEW 


Cars, 
land, 


cond “TWELVE” 


natic 


pur- 
f air An unusual, 12-foot, strong, de- 
ve 1s 


pendable workstand now joins the 
famous Aerostand line. Simple hy- 


draulic action puts platform at the 


REL: AOE as SE ON BO A AB AEE 
or rere 


exact spot for maintenance and 


repair work in factory and shop. 
Exceptional ground clearance. 
Choice of air wheels, casters or 
solid tires. Adaptable for use with 
all Aerostand accessories. Greater 
efficiency through mobile equip- 
ment is the modern key to opera- 


sifelate] Meh alile 


FOR SPECIFICATIONS WRITE DEPT. F 


IIN AL TL Oe 2, pl 141i ip 


coRP RA\TI ON 
DESIGNERS AND PRODUCERS OF/ SPECIAL EQUIPMENT 
3123 San Fernando Road « Los Angeles 41, Célifornia « Telephone Albany 1191 


““ SCIENTIFICALLY 
SIMPLE “’ 


Manufactured Under 
Patent No. 2362170 
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FOR FOOL-PROOF SAFETY EVERY TIME 
IN CUTTING MOTORS FROM THE LINE, 
THIS FEDERAL RELAY DOES THE TRICK 


WITH THOSE WHO KNOW— 
IT’S BOUND TO CLICK! 


iia, 

































FEDERAL 
OVERLOAD RELAYS 


STANDARD EQUIPMENT ON 









DESIGNED FOR 
AUTOMATIC OR 


MAGNETIC 
MOTOR STARTERS 


Wherever overload protection is 
needed . . . whether on new or 
existing installations . . . Federal’s 
Overload Relays will provide the 
“plus-margin” of dependability gen- 
erally associated with Federal prod- 
ucts. Naturally, these relays are built 
into Federal Noark Magnetic Starters 
... but remember, too, that they’re 
available for your special appli- 
cations. Federal Overload Relays 
provide conveniently located load 
and control circuit terminals, often 
making additional terminal blocks 
unnecessary. 








Diagram shown above 
illustrates Plunger 
(arrow) set for 
“automatic” reset. 





Plunger is set 
for ‘‘hand”’ reset 
in above diagram. 
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FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 





EXECUTIVE OFFICES: 50 PARIS ST., NEWARK 5, WN. J. + PLANTS: HARTFORD, CONN. - NEWARK, WN. J. 
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standard machine tools. Basic unit of cop. 
verter, known as Lathe Converter, wjjj 
mill, cut keyways, and do angular drilling 
Extra interchangeable heads enable converter 
to perform external and internal grinding, 
and to do angular milling. Broach attach. 
ment permits internal keyseating, and geared 
dividing head for precision indexing proxides 
for gear and spline cutting and grinding. 
Converter is a- self-contained motor-driven 
unit, mounted in the tool post position op 
engine lathe. Also can be used as a vertical 
head on other machine tools. Master Manv. 
facturing Co., Hutchinson, Kan. 


Aluminum Coating 


Corrosion-resisting properties of coal tar and 
the appearance of aluminum are combined 
in a one-coat job with coating now on the 
market. The aluminum pigment used jis 
grade A (varnish grade) aluminum powder 
mixed into coal-tar base, and the powder 
floats to surface after application, giving 
aluminum finish. Coating can be either 
brushed on or sprayed. It does not flow dur- 
ing or after drying, or crack, check, or peel 
on exposure to temperatures as low as minus 
30 deg. F., or flow at temperatures as high as 
160 deg. F., the maker says. Designed for use 
on metal surfaces which are exposed to cor- 
rosive agencies, coating may also be used on 
cement, tile, wood, and brick surfaces. Fur- 
nished in l- and 5-gal. cans, and 55-gal. 
drums. Reilly Tar & Chemical Corp., Mer- 
chants Bank Bldg., Indianapolis 4. 









Hand Tachometers 


To enable engineers to read the revolutions 
per minute of any revolving equipment, pre- 
cision hand tachometers, which operate on 
the centrifugal principle, are presented. Have 
five speed ranges, and knurled ring pro- 
vides speedy shifting. Made in four models 
—Model A, from 30 to 12,000, B from 45 
to 18,000, C from 60 to 24,000, and D 
from 120 to 48,000 r.p.m. Each dial is in- 





dividually calibrated for each instrument. 
Revolving shafts can be measured as close 
as 1 revolution per minute. In the Model A, 
the hand reads to 1 r.p.m. and fractions of 
one revolution may be estimated. Attach- 
ments also are provided to give feet per 
minute. George Scherr Co., Inc., 200 La- 
fayette St., New York 12. 


Dielectric Heating Unit 


Portable Model 88XO Red Head Thermex 
high frequency dielectric heating unit has 
an output of 5 kw. delivered at approxi 
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On this completely rebuilt heavy duty shaper at the Krautter-Weber Tool Works, the 
use of Veelos V-belt provided the following engineering advantages: 1. Eliminated 
overhead motor and overhead belt drive. 2. Provided better speed control...old 
drives had only one speed forward and return. 3. Ended noise and excessive vibration. 


HEN the Krautter-Weber 
Tool Works, Newark, N. J., 
decided to modernize this heavy 
duty shaper—built many years ago 
—it specified Veelos link V-belt on 


VEELOS 


THE LINK 


V-BELT 


any Length 


four vital drives. Efficient speed 
control was a “must” —and, in select- 
ing Veelos, Krautter-Weber chose 
the belt that helps hold machine 
speeds at desired rates by providing 
uniform belt tension and by eliminat- 
ing belt slippage: 

1. Veelos Provides Uniform Belt 
Tension: Veelos patented link con- 
struction permits easy adjustment 
so that each strand of a multiple 
\-drive carries its exact share of the 
load. All strands constantly work 


together, delivering full power. 

2. Veelos Ends Slippage: Quick, 
easy adjustment of Veelos ends belt 
slippage ...keeps machinery run- 
ning at full speed and assures full 
productivity. 

To modernize old equipment... 
to assure maximum service on new 
equipment ... to replace V-belts on 
any equipment... specify Veelos. 
A Veelos engineer will gladly assist 
you—just write and arrange 


an interview. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 





Adjustable to 
Adapt 
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WIRE CLOTH COST AND 
SEPARATING SPEED 
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To increase separating speed and lengthen your screen life, 
select a higher quality alloy. 


Such alloys are woven by ‘‘Buffalo Wire.’’ They permit you 
to go to a mesh of lighter gauge, and thereby achieve the 
perfect balance of productivity and screen life. The rela- 
tively higher cost of a durable alloy is more than offset by 
greater separating speed and less frequent 
wire cloth replacements. 
NEW FOLDER 596 


Tells how ‘‘Buffalo’’ Stainless Steel Wire Cloth cuts costs 
and improves performance in thousands of installations. 
Valuable data on corrosion-resistance. Write for your copy. 


MANUFACTURER OF ALL KINDS OF 
WIRE CLOTH SINCE 1869 


440 TERRACE BUFFALO 2, N. Y. 











mately 20 megacycles, and raises the tem- 
perature of 4 pounds of average purpose 
material 170 deg. F. in 1 minute. Claimed 
to preheat preforms rapidly and uniformly, 
shortening molding cycles as much as 300 
percent, to improve product quality, reduce 
the number of rejects, minimize insert and 
pin breakage, and to prolong the life of 
both the press and the mold. Equipped 
with standard automatic dual time controls, 
which permit the handling of two jobs by 
the same unit, regardless of variations of the 
preform sizes or materials. Requires no 
manual tuning during the heating cycle. 
Controls are behind locked door in the front 
panel. Thermex Div., The Girdler Corp., 
Louisville, Ky. 


Weld-Spatter-Resistant 
Compounds 


Two weld-spatter-resistant compounds, No. 
9951 and No. 9952, furnished in powder 
form, ready to be mixed with water, are 
identical in performance. The difference 
between them is that No. 9951 is non- 
adherent and can be removed with air hose 
or dry cloth, while No. 9952 is semi- 
adherent, but can be removed with a damp 
cloth or direct stream of water. Work sur- 
face, even if slightly oily, does not require 
wetting before compounds are applied. The 
inert compounds cannot burn, and are 
smokeless. Mixture can be applied with 
ordinary bristle brush. One gallon covers 
450 to 750 square feet of work, depending 
on the thickness with which compound is 
applied. Electric Welding Div., General 
Electric Co., Schenectady, N.. Y. 


Hydraulic Cylinders 


| Maximum power without leakage, and long- 
| lasting accuracy of bore dimensions are 


claimed to result from the centrifugal-cast 


| barrels and other features of the Rotocast 


hydraulic cylinders. Has “O” ring seals'and 
automotive type piston rings. No tie rods 
or gaskets are used. Built for operating pres- 
sures to 1500 p.s.i. Cylinders are adapted 
for operations involving pushing, clamping, 


| lifting, and other power movements in any 


direction. Maker says they permit improved 
product efficiency with low operating costs 
when incorporated in hydraulic equipment. 
Made in seven mounting types, three piston 
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AEROMATIC AIRCRAFT 


BEFORE TRUARC— 


High centrifugal loads gen- 
erated by whirling blades of 
nutomatic variable pitch 
propellers were borne by a 
buttress-threaded nut 
screwed into the hub. This 
meant expensive machining, 
extra weight.. 


U.S. PAT. RE 18,144 
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WITH WALDES 
RETAINING RINGS 


AEROMATIC AIRCRAFT PROPELLERS 
are standard equipment on the Rocket 
185, illustrated above. 


AFTER TRUARC— 


Elimination of conventional 
nut greatly reduced weight 
—cut machining time and 
cost 75% — made overall 
maintenance easier. Truarc 
retention strength against 
tons of centrifugal force is 
3 times greater than oper- 
ating load. 


Waldes Truarc Retaining Rings are used to save weight, space, 
cost and time in a wide range of products. For holding and 
positioning machine parts they offer definite advantages over 
nuts, shoulders, collars and ‘pins. They simplify and speed up 
production. They can be put on and taken off again and again— 
and still retain the perfect circularity which gives them their 
never-failing grip. Test them yourself. We'll furnish samples and 
complete data. Write Dept. I-2. 


TRUARC 


TRADE MARK 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVES: PRENCO paporess CORP., LTO., 72-74 STAFFORD ST., TORONTO 
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CINCINNATI, OHIO 


How 45 Years of Engineering 










“PLANT-WIDE TRANSPORTATION” 





CAN LOWER YOUR COSTS... 


e FOR FORTY-FIVE 
years Alvey-Ferguson has de- 
designed and engineered — for 
many of the world’s leading 
plants—conveyor systems that 
provide an “endless stream” of 
production and help to keep all 
departments operating at high- 
est efficiency. 

A completely coordinated 


conveyor system, engineered ° 


by Alvey-Ferguson, in your 
plant will effect new economies! 





Saves time, eliminates unneces- 
sary handling, reduces em- 
ployee fatigue, greatly increases 
production and lowers your 
operating cost! 


Why not investigate the pos- 
sibilities of these savings? Let 
Alvey-Ferguson engineers, 
backed by forty-five years’ ex- 
perience, offer suggestions how 
to handle your materials and 
products more efficiently and 
economically. Write, without 
obligation, today. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 
AFFILIATED CORPORATION: 
The Alvey-Ferguson Co. of California, P. O. Box 396, Vernon Branch, Los Angeles 11, California. 


132 DISNEY STREET 





CINCINNATI 9, OHIO 








| 1500 pounds. Models can be supplied for 
| higher initial pressures ranging up to a 
| maximum of 5000 pounds. Capacity range 


| is said to be equal to that of regulators ten 





| registers each stamping. It is mounted on 
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rod models, and nine standard bores, they are 
available with cushioning at one or both 
ends. Designed for oil, the cylinders may be 
used for water service if water is treated; if 
untreated, units of special material can be 
supplied. Logansport Machine Co., Inc, 
Logansport, Ind. 













Pressure Reducing Regulator 





Small, compact Mity-Mite regulator, weigh- 
ing less than 2 pounds, and measuring ap- 
proximately 23x34 inches, is suitable for 
handling initial pressures up to 3500 pounds, 
with adjustable control range from 5 to 
























times its size. Although primarily designed 
for air and gases, including hydrogen, nitro- 
gen, and oxygen, unit also can be furnished 
for liquid service. Has stainless steel ports 

























| and homogenous structure of duraluminum. 


Valve and seat construction is engineered 
for positive dead-end shutoff, and regulator 
is instantaneous in operation. Available for 
4- and 3-in. pipe sizes. Grove Regulator 
Co., 6593 65th St., Oakland 8, Calif. 


Combination Guard and 
Counter 


Operating principle of Counting-Guard is 
based on the sweep action of an adjustable 
guard arm which works with the downward 
motion of the ram. Even if the link breaks, 
guard still operates. While press is not in 
operation, the guard remains out of the 
way. As soon as Clutch is tripped, guard 
sweeps completely beyond the press feed area 
on half of the downward stroke, brushing 
aside operator’s hands before the dies close. 
Unit incorporates automatic counter, which 
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One Of Wire Rope’s Toughest Jobs! 


Tis huge earth mover, known as 
a walking dragline, operating in a coal 
strip-mine, scoops up 6 tons of earth at 
every swing, each 50 to 60 seconds, day 
in and day out. Its efficiency---in fact, 
its ability to perform continuously month 
after month, year upon year---depends 
largely on a few strands of wire rope. 
This is one of the toughest jobs which wire 
rope is called upon to perform. 

Through these cables is transmitted 
all the power of a 400 horsepower Diesel 
engine, to swing a 160 foot steel boom 
and a truck size drag bucket. The wire 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
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from which this cable is made must be 
tough and strong--- must resist abrasion--- 
must be uniform in gauge and possess 
flexibility and other positive characteris- 
tics. These are the salient reasons why 
these cables are made from Youngs- 
town’s Yolectro High Carbon Rope Wire. 

Like all its wire mill products, the wire 
supplied by Youngstown to wire rope 
manufacturers is of finest quality steel, 
refined, rolled and drawn to exact speci- 
fications. Youngstown wire can be fur- 
nished now to your specifications. Write, 
wire or phone our nearest branch. 















Wire - Nails - Bars - Rods - Sheets - 
Plates - Conduit - Pipe and Tubular 
Products - Electrolytic Tin Plate - 
Coke Tin Plate-Tie Plates and Spikes. 


ALL THE COMPRESSED AIR 
s.. YOU WANT 


EFFICIENTLY... ECONOMICALLY! 





SCHRAMM 
AIR COMPRESSORS, 


Modern industrial engines are designed at much higher 
speeds than was formerly possible . . .and Schramm has kept 
its Air Compressors in pace with good modern design. So, 
today, even though your engines are speeded up, you can get 
all the compressed air you want with Schramm Compressors! 

All Schramm Air Compressors have forced feed lubrication 
to all main bearings, main crankshaft, crank pins, piston pins 
and camshaft. There is a complete built-in, push-button 
electric starter system, and both the engine and compressor 
are 100% watercooled! 

These are only a few Schramm features. Industry is-today 
using Schramm Air Compressors for jobs wherever air is 
needed. If you are not using Schramm on your job, write 
today for construction details on these compact, sturdy units. 


- SHRI 








| THE COMPRESSOR PEOPLE 
1\ ‘ WEST CHESTER 
"~* PENNSYLVANIA 
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front part of assembly attached to cross bar, 
keeping operator aware of piecework rate, 
Does not operate unless the guard is in 
place. Device can be swung aside while 
making adjustments on press. W. H. Sear- 
jeant Co., 89 Allen St., Rochester, N. Y. 


Drink Canteen 


Automatic soda fountain service is provided 
by portable drink canteen. Supplies three 
kinds of beverages, chilled to any prede- 
termined temperature, in individual paper 
cups. Serviced by manufacturer, one filling 
serves 250 drinks, and paper cups are stored 


in protected containers until delivered to 
purchaser. All supplies are stored in unit 
itself, as well as a built-in cup disposal 
compartment. Canteen can be connected to 
any electric circuit. It is 30x23 inches, and 
6 feet high. New York Automatic Can- 
teen Corp., 314 East 23rd St., New York. 


Cleaning Unit 


Portable, oil-fired, enclosed coil-type steam 
generator delivers hot vaporized cleaning so- 
lutions under selective pressures up to 200 
pounds, for removal of grease, grit, grime, 
paint, and other deposits from surfaces. No. 
1, No. 2, or No. 3 fuel oil, kerosene, or 
gasoline may be used to operate the unit. 
Power for driving mechanical parts is pro- 




















PICTURE 
COMFORT... 


is easily worth 

10,000 words 

on increasing 

workers’ efficienty. The comfort of posture 
seating—the proper chair for worker and 
job—helps employees do better work faster. 
Harter builds steel posture chairs for all 
jobs—in factory, shop, and office. Every 
model features three adjustments: height of 
seat, height of back, and distance of back 
from the work being done. By permitting 


TT 
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the worker to sit erect—comfortably bal- 
anced and firmly supported—these adjust- 
ments eliminate fatigue caused by poor 
posture and cramped muscles. 

The engineering skill and quality ma- 
terials which go into Harter Posture Chairs 
mean years of trouble-free service. Employ- 
ers like their efficiency—workers like their 
comfort. Write for full details. Ask for the 
address of your Harter dealer. HARTER 
CORPORATION, STURGIS, MICHIGAN. 


ARTE R 


STEEL POSTURE CHAIRS 














@ Today—management faces its crisis! 
Upon the speed and the wisdom with which its 
plans for reconversion are set into motion depend 
both payroll and dividend. Only the efficient can 
survive! 


Complete mechanization, enabling the most pro- 
ductive use of manpower, is of primary importance. 
Equipment that will do it better, faster, and 
cheaper is the best insurance for the future. 


Lamson Conveyors and Lamson Pneumatic 
Tubes—engineered installations of these two cost- 
cutters helped win many an “‘E”’ award. The same 
plants will have a head-start in the race for the 
consumer dollar—the race that is already starting! 


To assist you in your planning, we'd like to send the 


FREE BOOK “CASE HISTORIES 


to Aid You in Blueprinting Con- 
version to Peace. . .”? 

Come inside some of America’s 
greatest industries with us—and 
see how they will handle the prob- 
lems of increased output at lower 
cost. 


Ask for your copy \ 
TODAY! Worx 


LAMSON CORPORATION 
150 Lamson St., Syrecuse 1, N.Y. 


Please send my copy of your reconversion booklet. 
I'm willing to leorn what your planning assistance 


has done for others. 
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md 


vided by one electric motor, which operates 
on 110-220-volt single-phase a.c. Because 
of its flexibility of steam pressures, the equip- 
ment may be used for many different types 
of light and heavy-duty cleaning. All mov. 
ing parts are enclosed and run in oil, and 
the unit operates without vibration. Features 
simplicity and ease of operation and mainte. 
nance; steam generation of 100 pounds 
pressure in 1 minute, 200 in 2 minutes; 
80-gal. solution tank capacity; operation of 
two steam guns simultaneously; and safety 
against fire. Oakite Prodycts, Inc., 14A 
Thames St., New York 6. 


Vise 
Instead of an adjusting screw, the Heinrich 
Grip-Master vise has a movable jaw, which 
can be quickly adjusted to the work with 
a push or pull on locking-bar knob. Lock- 
ing lever secures the part. The bars and 
locking mechanism are hardened, then pre- 
cision ground. Wide clearance between jaw 


guides permits drilling right through the 
work, and prevents interference from ac- 
cumulating chips. Jaws have built-in re- 
cessed parallels. Removable V-jaw accessory 
facilitates drilling of round pieces. Vise 
comes in four jaw-widths, 3, 4, 6, and 8 
inches. National Machine Tool Co., 1526 
Clark, Racine, Wis. 


Temperature Control 


For batch-type processes and other opera- 
tions where rate of temperature increase or 
decrease must be controlled, as well as the 
actual processing temperature and duration, 
the CycleLog controller has been developed. 
Controls and records all the steps of a com- 
plete process cycle. No time-cams or supple- 
mentary instruments are employed. Contro! 
is automatic, according to whatever schedule 
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Predictions of “continued cold” can mean seri- 
ous trouble—unless pipes are adequately insu- 
lated. Fiberglas Industrial Insulation, furnished 
in forms to meet every interior and exterior 
requirement, is helping industry avoid the 
costly effects of weather changes and extremes. 

During a natural gas shortage, a West Vir- 
ginia concern built its own gas-producing unit. 
Efficient operation was aided by the applica- 
tion of Fiberglas insulating blankets, 
pipe covering and insulating cement. 
Moisture condensation in two 18-inch 
gas lines, which had caused severe 
pressure drops, was eliminated by in- 
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FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


OTHER FIBERGLAS PRODUCTS: ELECTRICAL INSULATION MATERIALS + DUST-STOP* AIR FILTERS 


bi at bi 








FIBERGLAS* BEAT THE WEATHERMAN 





sulating more than a mile of lines with Fiber- 
glas pipe insulation. And this same highly effi- 
cient thermal insulation, installed on outside 
water lines, prevented freezing. 

The illustrated booklet, “Fiberglas Insula- 
tions for Industry”, will give you complete 
information about all of the forms of Fiberglas 
Industrial Insulation materials. Write for your 
copy today. Find out how this better material 
can help you “beat the weatherman” 
and save money. Owens-Corning Fiber- 
glas Corporation, 1861 Nicholas Bldg., 
Toledo 1, Ohio. 


In Canada, Fiberglas Canada Limited., Oshawa, Ontario 


FIBERGLAS YARNS AND CLOTHS 









































FIBROUS GLASS MATS 














Bond 136-A Caster. Com- 
bines easy swiveling with 
long sefvice. Special 
double ball race design 
.+. built of durable Bond 
Caster metal. Pressure 
lubricated throughout. 
Wheel sizes from 4” to 
12“ dia.; load capacities 
from 600 to 1700 Ibs. 
per caster. 
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Bond 140-A Series. Sturdy, 
all steel construction reduces 
caster breakage, cracking or 
excessive wear even under 
peak loads. Swivels with fric- 
tionless ease. Pressure lubri- 
cated throughout. Wheel sizes 
from 4” to 12” dia.; load 
capacities from 425 to 4500 
ibs. per caster. 
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is predetermined by adjustments of four 
setting knobs on instrument panel. Brings 
temperature up from any starting point to 
the desired holding point, and at any rate 
of rise from 1 to 8 deg. F. per minute. 
Holds the correct temperature for the re- 
quired period of time, then shuts off heat 
supply, and signals operator that the cycle 
has been completed. The Foxboro Co., 
Foxboro, Mass. 


Solvent Cleaner 


Grease, oil, carbon, grit, and miscellaneous 
shop dirt can be removed from metal parts 
with Solvent No. 2. Compounded to give 
maximum cleaning strength in operation, 
manufacturer states that it does not harm 
metal surfaces or operator’s hands, and its 
odor is clean and free of toxic and irritating 
fumes. Completely miscible, the product 
combines in kerosene or other hydro-carbon 
diluent, and removes soil from work by 
solvent cleaning action. Properly diluted 
with water, it is also applicable as a pre- 
soak prior to electro-cleaning to remove tri- 
poli, rouge, and similar buffing compounds. 
Available in 15- and 55-gal. drums. The 
Optimus Detergents Co., 270 Church St., 
Matawan, N. J. 


Portable Conveyor 


Designated Load-Veyor, portable conveyor 
combines strength and light weight. Units 
are reversible so that either side may be 
utilized. One side may be employed for the 
moving of large packages while the reverse 
side conveys small packages, with side mem- 
bers acting as guide rails. Ribbons of steel 
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THE CORRECT LOCKING POWER... FASTER, 
LOWER COST ASSEMBLY! 


Don’t be satisfied with just any lock washer. Let 
Shakeproof engineers give you the benefit of their 
years of experience in analyzing and solving the 
fastening problems of leading metal-product manu- 
facturers. If you have applications where lock washers 
are used in large volume, a special type designed to 
meet your particular locking needs may improve 
performance ard facilitate assembly. Often, the 
locking teeth can be “built-in” to a part—definitely 


reducing costs. Decide now to contact Shakeproof 
for a study of your lock washer requirements. DISCUSS YOUR FASTENING 
PROBLEMS WITH SHAKEPROOF 





FREE TEST KIT! 


ta Satgren wert SH AKEPROOF ine. 


—. socting pstnstete ences 
rote inst S- 
ening oct of v forati With this / / 
oman “| which contains =e ; P. / 
peeve Bs outstanding efficiency. Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Write for Kit No. 21, today! 2501 North Keeler Avenve, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois 
j In Canada: Canada Iilinols Tools, Ltd., Toronto, Ontario 


Les Aggelies Office Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Calif. 2895 E. Grand Bivd., Detroit 2, Migh. 
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Rs Continental has specialized in mold- 
ed rubber products for over forty-three 


years, you will find them of real help in working 


out the correct design, the preferred com- 


pound and the proper method of manufacture. 


. When you have molded rubber problems 


consult your Continental branch, or write direct. 


Baltimore, Md. 
Boston, Mass, 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 


Dallas, Texas 
Dayton, Ohio 
Detroit, Mich. Lutz, Fla. 


Hartford, Conn. 


Kansas City, Mo. Philadelphia, Pa. 
los Angeles, Cal. Pittsburgh, Pa. 
Rochester, N. Y. 
Greensboro, N. C. Memphis, Tenn. St. Louis, Mo. 
Milwaukee, Wis. San Francisco, Cal. 
Indianapolis, Ind. New York, N.Y. Syracuse, N. Y. 


* Continental also manufactures extruded and lathe cut goods, as well as a 
complete line of hose, packing and other industrial maintenance items. 





SEE OUR CATALOG IN SWEET‘S 


ONTINENTAL 


RUBBER WORKS 
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support the ball-bearing rollers on both sides 
in rigid grid-like construction. Removable 
connectors or couplings are available to 
simplify assembly of conveyor unit. Rollers 
are furnished with hardened inner and outer 
ball-bearing raceways. Parkerizing and jj 
treating process protects rollers from cor. 
rosion, and they are tightly riveted to grid, 
to prevent loosening from hard usage. Con. 
veyors also are available in aluminum or 
stainless steel. Market Forge Co., Materials 
Handling Div., Garvey St., Everett 49, 
Mass. 


Truck 


All-magnesium alloy truck is said to weigh 
103 pounds less than the same truck made 
of steel, and 4 less than aluminum. The 
truck, a Push-E-Z model, has capacity of 
6000 pounds. Lightweight feature allows 


increased pay loads, easy operation, and less 
physical fatigue in materials handling, ac- 
cording to the manufacturer. Service Caster 
& Truck Div., Domestic Industries, Inc., 
Albion, Mich. 


Adjustable Speed Drive 


Precise wide-range quick-résponse speed con 
trol, for boiler draft fans, centrifugal pumps, 
blowers, and compressors, is said to be pro- 
vided by magnetic adjustable speed drive. 
Consisting of two operating parts, a rotating 
ring and a rotating magnet, the magnetic 
drive is’ a compact self-contained electro 
magnetic torque transmitter used with a 
constant speed a.c. motor and an electronic 
controller, to provide split-revolution speed 
control. Built in ratings approximately 25 
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OPENS TO 90 DEGREES 








TO LET AIR OUT 


The Air-Flo is the only shutter 
that opens full width to let 
out all the hot or noxious air. 


CLOSES FIRMLY 
TO KEEP AIR OUT 


Unwanted outside air can- 
not enter through the Air- 
Flo shutter to chill the plant. 


PERFECT CIRCULATION IS ASSURED 


Proper air circulation improves working con- 
ditions and speeds production. Because the 
Air-Flo shutter opens to a full 90 degrees when 
blower fan is operating, all the unwanted air 
and fumes are removed. The revolutionary new design 
of the Air-Flo shutter permits for the first time peak 
efficiency from the fan, does away with exhaust capacity 
loss. When fan is not operating, the Air-Flo shutter stays 
tightly closed, preventing drafts and heat loss. 


AIR-FLO PERFORMANCE COSTS NO MORE 


Architects, Ventilating Engineers and Plant Managers 
will want to specify Air-Flo shutters for all new con- 
_ struction and remodeling jobs. Although superior in 
every way, Air-Flo shutters cost no more than ordinary 
shutters. Write today for prices on the sizes you need. 
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Applied For 


WRITE FOR DESCRIPTIVE FOLDER 


We have prepared an illustrated folder describing the revolu- 
tionary principle that makes Air-Flo shutters so amazingly 
efficient. Write for your copy today. 











UNISHEARS cut it to fit 


the job .«- on the job 


eter Ledtihes® Miveelt Commeny 

Bulky, hard-to-handle sheets and forms can be cut to exact 
shape and perfect fit...right where they’ve got to fit...with 
Stanley UNISHEARS. Does everything bench shears can do but 
more conveniently, without the mistakes that can happen between 
bench and job. 

Stanley UNISHEARS cut all sheet metals...aluminum, stain- 
less steel, magnesium ... cleanly without burr or distortion. Guide 
easily on tight curves and small angles either at the edge or inside 
the material (from a punched hole). 

UNISHEARS are made in capacities to handle a range of 
gauges... 18, 16, 14, 12 and 8 gauge. Write for full information 
on the complete UNISHEAR line. Stanley Electric Tools, New 
Britain, Connecticut. 


STANLEY 


TRADE MARK 


STANLEY UNISHEARS 


Electrically Driven Metal Shears 
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horsepower and larger, at 1800 to 600 r.p.m. 
It provides power savings by operating boiler 
draft fans at reduced fan speed for partial 
fan output, eliminating the need for damper 
or inlet vane control. Unit can be used with 
synchronous motors to provide power factor 
correction. Electric Machinery Mfg. Co., 
Minneapolis 13. 


Air Separator 


Moisture, oil, and scale are removed from 
compressed air by separator, known as Air- 
fuge. Utilizing centrifugal principle, the 
product features simplicity of construction 
and operation. Air delivered by the unit is 
claimed to be 99 percent or more free of 
contamination. Separator is made of high- 
tensile iron; interior parts are of corrosion- 
resisting materials. Bottom is removable for 
cleaning. Made in three sizes for different 
capacities and pipe connection sizes. The 
Swartwout Co., 18511 Euclid Ave., Cleve- 
land 12. 


BACK ON THE MARKET 
Steel Stools 


Individual posture needs are met, helping to 
increase employee efficiency by reducing 
fatigue, in steel stools available in five 
heights and forty models. No. 1226 stool 
includes all-welded non-breakable construc- 
tion, adjustable back, and pressed wood seat 
applied over steel 14 inches wide, with 
rounded corners, channel brace with foot 
rest, and steel glide type feet. Back support 
may be attached to all models. Lyon Metal 
Products, Inc., Clark St., Aurora, II]. 


Incandescent Lamps 


Incandescent lamps, for power plant and 
industrial equipment service, where there 
is constant jar and vibration from heavy or 
high-speed machinery, are again available. 
Rated at 50 and 100 watts, vibration-resist- 


ARLE ENO 





ing filaments for vertical lamp burning are 
designed to give 1000-hour life. Bulb types 
include clear and inside frosted. Standard 
package contains 120 lamps for 115-, 120-, 
and 125-volt requirements. Sylvania Electric 
Products Inc., Salem, Mass. 
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I ONTINUOUS centrifuging of 

factory oil has replaced older, 
more cumbersome methods of oil 
purification in many metal-working 
plants. But in some, gravity settling 
or filtering still “works”— after a 
fashion. The difference between the 
| results obtained by centrifugal force 
7 and by other means is more than one 
of speed, although centrifuging will 
accomplish in seconds what may take 
minutes, hours or, in extreme cases, 
even days by other methods. Equally 
important is the degree of purification. 


— rrr a FF 


Oil purified by De Laval centrifu- 
gals is so thoroughly purified that 
its condition can best be compared 
with that of new oil. Dirt, metallic 
particles and water are instantane- 
ously removed, the water being con- 
tinuously discharged to waste. The 
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oil, freed from contaminants, can be 
used over and over again. 





With De Laval equipment, the cost 
of oil maintenance is minimized. 
There are no parts which require 
periodic replacement in order to main- 
tain efficiency of purification. From 
the start of a run until the moment 
when the Purifier bowl is filled with 
dirt, a constant centrifugal force acts 
on the liquid. ° 


Bulletin MM lists more than 18 ap- 
plications, some of which may interest 
you. Write for your copy. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 














“Nothing protects 
like RAWHIDE” 


“And there's nothing 


like CHICAGO Rawhide’ 


Chicago Rawhide ham- 
mer faces of coiled raw- 
hide may be quickly re- 
placed in the permanent 
malleable iron heads. 


You can’t beat rawhide. 

Mallets and Hammers made 

from this tough resilient material 
deliver the most power with the 
most protection... preserving fine 
finishes and expensive machinery. 
And Chicago is the best in Rawhide. 
Carefully selected hides... special 
seasoning and manufacturing 
processes... Chicago Rawhide’s 

58 years experience—all give you un- 
duplicated assurance of top-notch 
resiliency and durability. Always 
ask for Chicago Rawhide Mallets 


and Hammers, 


cHicaco Awd MFG.CO. 


CHICAGO. ILLINOIS 


1300 ELSTON AVE oe 


YOU WANT TO KNOW 


more about the items mentioned on this page 








Letters to the addresses given will bring information 


@ UNIONIZATION OF FOREMEN op- 
Pee by new management organization. 
iterature available. Foremen’s League for 
Education and Association, May Building, 
Pittsburgh 22. 


© PRIZES for two best articles on welding, 
appearing in undergraduate publications, 
will be awarded annually from fund pro- 
vided by A. F. Davis of Lincoln Electric 
Co. Authors and publications will share 
equally in $700 total. American Welding 
Society, 33 West 39th St., New York 18. 


e PRODUCTION SHOW with theme of 
“Production for Profit” will be presented 
by scientific, engineering, and technological 
societies with combined membership of 
17,000, on March 20 to 22. Manufacturers’ 
inquiries invited. Chicago Technical So- 
cieties Council, 53 West Jackson Blvd., 
Chicago 4. 


@ QUALITY CONTROL is major interest 
of new society inviting applications for 
membership. Society for Quality Control, 
305 East 43rd St., New York 17. 


@ CASTINGS MATERIAL | that sets 
quickly and can be reclaimed by melting is 
a combination of ceramic and thermoplastic 


MAGNETIC HARDNESS TESTER 
simplifies inspection of small ferrous 
parts and may be used for spot check- 
ing of hardness in large sheets or 
lengths of steel wire. Results are 
shown on a “go—no go” gage. Meter 
& Instrument Division, General Electric 
Company, West Lynn, Mass. 


& 


USE OF ALLOY for gage blocks is said 
to increase their durability yet retain 
high accuracy as result of character 
of alloy and elaborate heat-treatments. 
High acid resistance is additionally 
emphasized. DoAll Co., 1301 Wash- 
ington Ave., South, Minneapolis 4 


named “Plastiform.” High compressive 
strength and freedom from shrinkage and 
warpage are among other characteristics 
claimed. Duorite Plastics Industries, 8564 
West Washington Blvd., Culver City, Calif. 


@ PLASTICS industry and processes are 
described in booklet, Plastics—The Story of 
an Industry, to serve public as source of in- 
formation. Society of the Plastics Industry, 
295 Madison Ave., New York 17. 


e ELECTRONIC MEASURING of thick- 
ness of paint and other coatings is made 
possible by instrument known as a “Fil- 
meter.” Device weighs only 11 pounds. 
American Instrument Co., Silver Spring, 
Md. 


e WASTE PAINTS, lacquers, and var- 
nishes, may be reclaimed from _ water- 
curtained booths by Meckler patented proc- 
ess. Meckler Chemical Corp., 3748 East 
91 St., Cleveland. 


@ ECONOMIC PLANNING is title of 
booklet refuting theory that a_political- 
economic system half way between capital- 
ism and socialism, called “interventionism,” 
is either possible or desirable. Single copies 
3c. Room 522, 630 Fifth Ave., New York. 


e STRIKE PUBLICITY portfolio shows 
how “straight-talk” tactics in news and ad- 
vertising columns made favorable impression 
on union members and on the public, bring- 
ing the dispute to a favorable end. Copies 
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BEARINGS RUN SO“ 





SOLNUS OILS... 


End High Bearing -Temperatures in Power-Plant 


A Sun Engineer was called to a plant where the generator-bearings 
were running hot, and where oil was being thrown onto the generator- 
coils. Possible shutdown was foreseen if the oil-throw continued, 


After studying the problem, the Sun Engineer recommended a change to 
a Solnus Oil. With this oil in service, the oil-throw problem was perma- 
nently licked, and bearing-temperatures dropped. 


This case is just one of hundreds in the Sun Oil files . . . cases in which > <8 | > 
Sun Engineers and Sun products have teamed up to solve problems, 
increase production, avoid shutdowns. , 
in power-plants or on production-lines . . . in mines, mills, factories, foundries 

... throughout industry . . . Sun is helping to increase production, de- . Ni 4 u $ TR [A i. 
crease costs. Call your nearest Sun office for full information. Pp R re) D T re TS 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunece News-Voice of the Air — Lowell Thomes 





FOR GOOD AND EVIL 


Mist, sprayed in process plants requiring high 
humidity, is vital to the quality of many products. 
But, it raises havoc with the wood structures. And 
steam and chemical-laden vapors in wet process plants 
cause ordinary lumber to go to pieces in a hurry. 
Wolmanized Lumber*, wood that’s impregnated 
with Wolman Salts* preservative, is highly resistant 
to the decay that inevitably develops in these humid 
atmospheres. Fibre-fixation prevents its washing out 
or leaching, assures added years of service life. 


The Advantages of Building with Wood 


Building with wood 
means ease and speed of 
erection, light weight, re- 
silience, high insulating 
value, paintability, low 
first cost and . . . when 


Wolmanized . . . long life. 


*Registered 
trademarks 


WOLMANIZING 


1676 McCORMICK BUILDING, 


230 


CREOSOTING 


FLAMEPROOFING 


CHICAGO 4, ILLINOIS 





available for other companies. Timken 


Roller Bearing Co., Canton 6, Ohio. 


@ SILICONE OILS that flow at tempera 
ture as low as 121 degrees below zero. 
Fahrenheit, have numerous possible appli- 
cations in industry. Recently developed by 
General Electric Research Laboratory, Sche 
nectady, N. Y. 


MIDGET SIZE in a pneumatic screw- 
driver is achieved in new model 
weighing only 8 ounces, and less than 
5 inches long. Aro Equipment Corp.., 
Bryan, Ohio 


e MATERIALS ANALYSIS for flaw detec- 
tion and other purposes in metals, plastics, 
and other fields, is accomplished by a 
“Hypersonic Analyzer.” Brush Develop 
ment Co., 3405 Perkins Ave., Cleveland 14 


@eALUNDUM ABRASIVE in a. special 
form for use in wet tumbling, cleans, de 
burrs, and finishes metals rapidly withou! 
becoming glazed. Norton Co., Worcestc: 
Mass. 


e FEATHERWEIGHT MATERIAL of 
unusual strength is made of cloth or paper 
sandwiched between and bonded to thin 
sheets of aluminum, staiinless steel, wood 
veneer, or plastic. Developed by Glenn L. 
Martin Co., Baltimore 3. 


eTO MEASURE RADIATION from 
steam and hot water systems, a calculating 
device registers all factors on a series of disks 
and automatically delivers the answer. Heat- 
O-Meter, 424 West 42nd St., New York 18. 


e PLASTIC LATEX made with Geon poly- 
vinyl resins, adaptable for impregnation or 
coating of thread, yarn, string, and wire. 
B. F. Goodrich Chemical Co., Cleveland. 
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THE SAME MISTAKE TWICE! 
Left: Transferring small parts from platform truck 
to storage bin. Right: Taking the same parts out of 
storage and back onto the truck. A light bulb on 
the worker's wrist enables the camera to follow the 
waste moves involved in this typical plant routine. 


DOUBIE TFROUBIE 


but it’s easy to fix! 


No doubt about it: Hand storage methods 
are “double trouble” for the plant owner. 
For, just as this actual camera record 
shows, there’s a big waste of time and 
effort when materials go into storage— 
and the same waste repeated when they 
come out/ 

Happily, there’s an easy remedy for 
storage troubles—Barrett Lift-trucks and 
Skids. Just leave your materials on skids— 
right through storage—and you eliminate 
all the loading and unloading, piling and 
unpiling. When materials are wanted from 
storage—zip/—a sweep of the Lift-truck 
handle and they are ready to move out! 

The Barrett Lift-truck System brings this 
same efficiency to all parts of your plant. 
Inside, in moving materials from room to 








IN OR OUT—Z/IP—LIKE THAT! 


With Barrett Lift-trucks and Skids, 
storage brings no troubles... no 
waste of time and effort. Your ma- 


terials stay on skids... 


ready to 


roll the instant you need them... 
with no reloading beforehand! 


room or floor to floor; outside, in loading 
and unloading trucks . . . and with such 
speed and ease that one man with a Bar- 
rett does more than 3 or 4/ Ask a Barrett 
engineer where this system can save for 
you .. . no cost or obligafion. 


BARRETT-CRAVENS COMPANY 
3261 West 30th Street ° Chicago 23, Illinois 


Representatives in All Principal Cities 
Canadian Licensee: S. A. Armstrong, Ltd. ¢ Toronto, Canada 


>» 7 PARRETT 


ONE MAN DOES MORE THAN 3 OR 4... WITH A BARRETT 


Barrett 
Handling 
Equipment 


See the many 
places better 
handling can 
save you money 
—in your free 
copy of the Barrett 
Junior Catalog! 




















AN 
AIR CYLINDER 


sO differen" 


sO flexible 


we call it the 
Bellows 


AIR MOTOR 


H™ is a radically different type 
of air cylinder — so compact, 
so flexible, so simple to use, you'll 
think of a hundred places where it 
can improve production processes — 
save time, money and physical effort. 


NO SEPARATE VALVES OR 
CONTROLS TO BUY 


Bellows Air Motors are complete 
power units in themselves, with 
built-in valve, valve operating lever 
and stroke speed controls. 


NO CUMBERSOME PIPING 
TO INSTALL 
Bellows Air Motors require only one 
air connection which can be made 
easily and quickly by flexible hose. 


INEXPENSIVE TO BUY — 
ECONOMICAL TO OPERATE 


Bellows Air Motors operate on any 
air pressure up to 175 psi. Model 
BM5 delivers a power force 5 times 
air line pressure, Model BM10, a 
force 10 times air line pressure. 
Stroke lengths available 1” to 48”. 


Write for Bulletin BM645 






tre BELLOWS co. 


SENACON DIVISION 
861 East Tallmadge Ave. Akron, Ohio 








Significant Labor 
Developments 


BEN JAMIN WERNE, Lecturer in Government Regula- 


tions, New York University, Member of the New York Bar 


Period Surveyed: December | to January 1 


TREND INDICATORS 


Payment of Bonuses Not Requiring 
Approval ‘ 


1. Discretionary bonuses. Determination as 
to whether a bonus is to be paid and the 
amount of this type of bonus lies solely in 
the employer’s discretion. The employee 
has no claim to such payments unless there 
has been a previous promise, agreement, or 
arrangement to pay the bonus. Amounts 
so paid are therefore not deemed a part of 
the employee’s regular rate of pay and need 
not be considered in computing the hourly 
tate of pay or overtime compensation. 
The employer may freely grant a bonus 
in this classification this year, whether or 
not it be larger than previously, given for 
the first time, or computed on a different 
basis, provided price relief is not sought as 
a result of the payment of the bonus nor 
costs increased to the government. The pay- 
ment of these bonuses is treated in the same 
manner as are general increases. Thus, if a 
union is present in the plant, the employer 
should procure the union’s consent if he 
contemplates granting a larger bonus than 
last year or paying one for the first time. 


2. Bonuses considered an integral part of 
the base pay. Bonuses fall into this category 
when they are promised, agreed to, or ar- 
ranged for by the employer. The amount 
so paid may be fixed or determined by ap 
plication of a formula. Into this category 
fall such bonuses as those distributed in a 
certain amount or on the basis of a fixed 
percentage of the employer’s profits or of 
his gross or net income. Bonus payments 
of this type are deemed part of the regular 
rate of pay and must be included in com 
puting the employees’ hourly rate of pay 
and overtime compensation. 

The rules applicable for paying bonuses 
of this type are the same as those applying 
to discretionary bonuses. Should the bonuses 
the employer had previously granted come 
into this category, care should be taken to 
avoid violation of stabilization laws through 
an unauthorized decrease in pay. 


Discontinuance of Bonuses Requiring 
Approval 


1. Discretionary bonuses. If it has been thc 
custom and practice to pay bonuses entirely 
on the employer’s discretion, then he may 
discontinue the payment without approval 
However, it is wise to assume that sucl 
bonus payments are not necessarily discre 
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tionary (discontinuance not requiring ap- 
proval), because the employees may have 
been led to believe that they are an integral 
part of their base pay. 


2. Bonuses considered an integral part of 
the base pay. To discontinue or reduce any 
bonuses in this category, approval must be 
had. As has been stated, payments of this 
type are treated in the same manner as 
awards of increase. Thus, if the bonus is 
considered an integral part of the base pay, 
discontinuance or reduction of it without 
approval may subject the employer to the 
same penalties as those imposed for illegal 
reduction of wages. 

Whether the bonus is an integral part of 
the employees’ base pay depends, of course, 
upon the circumstances in the individual 
case. If the bonus payments do fall into 
this category, moreover, application for ap- 
proval should be made immediately. 

While the War Labor Board requires ap- 
proval of all decreases in wages or salaries 
subject to its jurisdiction, the Salary Stabil- 
ization Unit permits a decrease in salary 
over $5000 without approval, provided the 
decrease does not bring the salary below 
$5000. If the latter is the case, the reduc- 
tion is authorized only where: 

a. The new salary rate does not fall below 
the highest salary rate existing between Jan 
uary 1, 1942, and September 15, 1942, for 
the particular work in question or for the 
same or comparable work in the local area. 

b. An employee has been demoted to a 
lower position than that filled by him be- 
tween January 1, 1942, and September 15, 
1942, and the salary rate for such lower 
position is not less than the highest salary 
rate existing for that position during the 
same period. 

c. An employee has been relieved of sub 
stantial duties and responsibilities. 


“Retail Establishment” Exemption 


On the ground that each physically separate 
store of a chain of department stores is a 
separate “retail establishment,” an appellate 
court held exempt from the Act only those 
employees employed by a chain store sys- 
tem (operating department stores in more 
than one state) to work in a warehouse ad- 
jacent to a main retail store which it serv- 
iced exclusively. However, those employees 
working at its central office, in a bakery and 
in a drapery workshop, are covered by the 
Act although they are located in the ex- 
empt warehouse. Also those employees in 
a number of physically separate warehouses 
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YOUR SCRUBBING MACHU@E eee, 


IS AS OLD AS ITS MILEAGE! Ailpmerm |) 






L i | RUBBER & 

y So don’t waste the mileage of your machine by using slow-actin am CLEANER }} 

e ° . é 4 —— et. | 

y cleansers. They necessitate prolonged brush action ... pile up mile 

needlessly. Thus the importance of choosing cleansers that keep } 

: with the speed of machine-scrubbing. Finnell Cleansers do—and sh ald— . iy Loe f 

. since they’re specially compounded for the purpose. Their chemical action aE nee i 

H is instantaneous! Ginnell ih 

: F Finnell Cleansers are products of Finnell’s own powder mill, and each serves CENT URY ] 

specific needs. Setol: An oil emulsifier for use on mill and factory floors. ~ er | lal 

, Finola: A scouring powder for heavy duty scrubbing of smooth, hard Spr) Gee 

: : surface floors and some wood floors. Solar Soap Powder: For use wherever <oy a er 

a good soap powder is required. Finnell Rubber Cleaner: For all types of —_— aa 

rubber flooring. Century Scouring Powder: A mild abrasive cleanser. Ck Wa \\ 
Asesco: An oil emulsifier and water softener. Containers range from 5-lb. r Ginnell | 
bags to 300-lb. barrels. ASESCO i 
For consultation or literature, phone or write nearest Finnell branch or = TT ia ' 
Finnell System, Inc., 2502 East Street, Elkhart, Indiana. Canadian quugee 






Office: Ottawa, Ontario. 





FINN ELL SYSTEM, IMC. \ sr 


Pioneers and Specialists in PRINCIPAL 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES CITIES 
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Built-in SAFETV 





APPLETON 


EXPLOSION - PROOF 
EQUIPMENT 


Gives a Wide 
Margin of, Safety! 


Here’s thorough protection against 
danger to personnel and property, 
from chance electric arcs, in oil refin- 
eries, chemical plants, and other 
locations where combustible dusts 
or flammable vapors are present. 
Skilfully designed Appleton Explo- 
sion-Proof equipment is well-known | 
for its long, dependable service and 
efficient operation. Rugged cast malle- 































able bodies are produced inAppleton’s | __ ight, Type OFC 
own foundries, other partsinAppleton | Unilet, Explo- 
fabricating plants, where their high | _ flen.Rrect, Bust- 
quality is carefully controlled and fp hs a rhc 
peaaneaieet, They are approved by ecemor id = : 
nderwriters’ Laboratories and con- up fec-eter 
form to all exacting code requirements. | deeded. or thru. 


PURCHASING EXECUTIVES 
Write today for the big Apple- 
ton Catalog. Complete descrip- 
tions of 15,000 wiring items. 


Sold Through Wholesalers 


APPLETON ELECTRIC 
COMPANY 


1715 Wellington Ave., Chicago 13, tl. 


14 Branch Offices and 7 Resident 
Representatives in all principal markets 
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APPLETON 





LABOR DEVELOPMENTS (continued) 


were deemed by the court to be entitled to 
the benefits of the act. (Walling vs. Gold. 
blatt Brothers, Inc., CCA-7) 


Held Not “Executive” 


Employee spending 95 percent of his time 
in “routine bookkeeping duties” although 
he aided in the preparation of the company’s 
income tax returns and wrote letters to other 
firms concerning past due balances. (Kin- 
ney vs. Grieder Machine Tool & Die Com- 
pany, USDC N. Ohio) 

Similarly, the bookkeeper of another firm 
was deemed non-exempt although his work 
required knowledge of bookkeeping and re- 
cording systems in large industries. The 
court deemed such requisite knowledge a 
product of ordinary training and experience. 
(Giles vs. Gilbert Associates, Inc., N. Y. 
City Ct.) 


Held Under the Act 


Miners engaged by individuals who con- 
tracted with the company for the right to 
work certain coal seams abandoned by the 
company. The company itself participated 
in the arrangement only in so far as to make 
periodic inspections and to give occasional 
advice to the contract holders. The working 
conditions of the miners were solely in the 
hands of the contractors. The court not 
only deemed the miners protected by the 
Wage-Hour Law but also held the contrac- 
tors themselves employees of the company. 
(Walling vs. Woodbine Coal Company, 
USDC E. Ky.) 

Mechanic employed by a local machine 
shop to recondition and repair machinery 
of an interstate mining company since his 
work was “necessary” to the production of 
coal for interstate commerce and an em- 
ployer-employee relationship existed between 
the mechanic and both the machine shop 
and the mine. The court based its decision 
on a finding that the mining company owned 
a major portion of the machine shop’s stock, 
that 90 percent of the latter’s, work was 
performed on the mining company’s ma- 
chinery, and that personnel of the two com- 
panies was interchanged. (Princeton Min- 
ing Company vs. Veach, Ind. Appl. Ct.) 

Auto mechanics of a motor carrier, 
percent of whose business was interstate. 
The court pointed out that participation of 
a motor carrier in interstate commerce will 
not automatically exempt it from the Act. 
In this particular case the percentage of in- 
terstate commerce was too negligible to war- 
rant exemption, and the employer made no 
attempt to segregate its records so as to 
show that its mechanics did work a sub- 
stantial portion of their time on trucks in 
interstate commerce. The test for such ex- 
emption, the court declared, is whether or 
not in each work week the employee works 
a substantial part of his time in work which 
removes him from the Wage-Hour Admin- 
istrator’s domain and subjects him to ICC 
regulations. (Davis vs. Southern California 
Freight Lines, USDC S. Calif.) 

Guard employed by an interstate textile 
producer as a deputy sheriff under state law 
to perform police duties on the company’s 
premises, since he was deemed engaged in 
the production of goods for commerce. 
Moreover, the court awarded the employee 
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35 YEARS EXPERIENCE 
available to help you 
LOWER COSTS 
through improved 
MATERIAL HANDLING 


Aware of present and anticipated increases in 
manufacturing costs, alert management is now 
devoting serious consideration to material handl- 
ing methods. For, while material handling is 
known to account for an important share of 
costs, it nevertheless is admitted to be one of the 
most neglected phases of production. 

To assure a highly efficient handling system in 
your plant, you are invited to consult with 
MERCURY. As the originator of “The Track- 
less Train” system of material movement, and a 
company with over 35 years experience in the 
designing, manufacturing and installing of 
handling equipment, MERCURY has the back- 
ground to render expert advice on the most 
modern handling methods. For “on the spot” 
consultation ask a Mercury Sales Engineer to 


call. Or, if ee prefer, write for your FREE 
copy of Bulletin 7-11. It contains a wea oO Compact construction, power and easy maneuverability characterize 


Mercury fork trucks. They are available in capacities from 2000 to 


handling information, as well as complete oo 4 
Specifications on all MERCURY uipment. - 
Write today. 








Mercury “Trackless Train”: Mercury trains of A-310 
trailers, powered either by the “Tug” electric tractor, -or 
“Banty” gas tractor, are widely used in the manufacturing 
and distribution industries. 


Tet TRAC utssT 


Mercury “Jeep” fork truck, 2000 Ibs. capacity. Compact size 

makes it the ideal truck for car loading as well as narrow aisle 

a aaeecees THE MERCURY MANUFACTURING COMPANY 
4110 SOUTH HALSTED STREET CHICAGO 9, ILLINOIS 


TRACTORS «+ TRAILERS «+ LIFT TRUCKS 
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The RIGHT Tool 
for the JOB Saves 
Time..Men..Machines 





For HEAVY DUTY machine repairs, use OTC 
HEAVY DUTY TOOLS. They're designed and 
built to “take it'’—strong, easy to handle, 
SAFE to use and FAST-working! Made of high 
alloy, drop forged, heat-treated steels—preci- 
sion machined and finished. 


OTC PULLERS with non-slip grip—in types 
and sizes for all needs—up to 50 tons pulling 
capacity. OTC Heavy Duty BOX WRENCHES 
with positive safety locking—%"’ to 3%"’ open- 
ings. OTC SPECIAL TOOLS and SLEDGING 
WRENCHES made to order. 


Ask your supply house or write for Catalogue 


OWATONNA TOOL CO. 


363 CEDAR STREET »* OWATONNA, MINN. 





PULLING ATTACHMENTS PUSH-PULLERS 





\ 3 PULLERS che 4, ‘1 


| TOOLS 


| for MACHINE 
MAINTENANCE 





SLEDGING WRENCHES, SPECIAL TOOLS 





LABOR DEVELOPMENTS (continued) 


overtime compensation for 1686 hours and 
liquidated damages despite the employee’s 
letter stating that he had not worked over- 
time and that his salary was satisfactory. 
The court found the letter to have been 
written under threat of losing his job. 
(Holme vs. Industrial Cotton Mills Com- 
pany, Inc., USDC S.C.) 


Held Not Under the Act 


Watchman of an airport, since the latter is 
exempt from the Act as a retail and service 
establishment. The airport confined its ac- 
tivities primarily to the training of pilots 
for service in the air force, which training 
did not involve interstate movement. Al- 
though other planes did land at the field 
for servicing, the court deemed such activity 
negligible. (Rachal vs. Southwest Aircraft 
Service, Inc., La. Ct. of App.) 


WAR LABOR BOARD 
* Veteran Entitled to Back Pay 


A veteran’s waiver of his rights guaranteed 
by statute will not preclude his subsequent 
recovery of such benefits. Thus a veteran’s 
waiver of his rights to his former job was 
deemed by the court no bar to his subse 
quent right to the job upon his withdrawal 
of the waiver. Upon returning from service, 
this veteran entered into a mutual agree- 
ment with his employer pursuant to which 
he was to receive a lower-paying and less 
arduous job than his original position be 
cause of service-incurred injuries. Two 
months later, the veteran requested his for- 
mer job on the ground that he could by 
that time fully perform the duties involved. 
Upon the employer’s refusal to reinstate 
him in his former position, or in one of like 
seniority, status, and pay, the veteran took 
the matter to court. The court directed re- 
instatement to the former position besides 
awarding the amount of money that the 
veteran would have received had he been 
reinstated immediately upon his request. 
(Laenger vs. Todd Pacific Shipyards, Inc., 
UCDC W. Wash.) 


* Veteran’s Right During Strike 


The time lost by veterans because of strikes 
occurring during their first year of guar- 
anteed employment is not compensable 
whether or not the veteran actually partici- 
pates in the strike. However, where the 
returning veteran first applies for reinstate- 
ment during the time a plant is closed down, 
his hiring rights accrue from the date he 
actually resumes work. Moreover, the vet- 
eran need not report for work during a strike 
involving his particular job. (Selective Serv- 
ice Headquarters) 


* Reinstatement of Veteran Ordered 


The fact that company claims to have dis- 
covered mismanagement on the part of a 
veteran subsequent to his induction, is no 
basis for denying the veteran reinstatement. 
Nor may the employee’s suit for money 
due him for services rendered the company 





*In this and the following classification 
items marked with an asterisk also are con- 
sidered to be trend indicators. 
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. And these are only a few—typical of industrial production and mainte- 
nance—problems which “dag” colloidal graphite regularly solves. 
“Dag” colloidal graphite is a unique product with a unique assortment of 
properties—19 of them—properties which make for such wide ranges of useful- 
ness as high and low temperature lubrication, parting, surface coating, im- 
pregnation, and conductive film deposition. All 19 properties of the material, 
along with characteristics and use data for its 18 dispersions (in water, oil, 
alcohols, volatile hydrocarbons and special carriers) are fully discussed in the 
new bulletins listed below. 
Write for and consult this information. Evaluate colloidalized, dispersed, pure, 
electric furnace graphite— “dag” colloidal graphite—in terms of your business. 
Let’s focus on your problems, and we might find an answer. 


colloidal graphite 


ACHESON COLLOIDS CORPORATION, Port Huron, Michigan 
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OF ELECTRONICS 


“7 
l : : “ ” : — ACHESON COLLOIDS CORPORATION Sune, AS 
I This new literature on “dag eutiattat graphite is PORT HURON, MICHIGAN DEPT.B-6 | 
yours for the asking: l 
Please send me without obligation, a copy of each of the bulletins checked: | 
| 430 | A general booklet on the story of **dag’’ colloi- 
dal graphite. 12 pages profusely illustrated. C] | 
A complete list of **dag’’ colloidal graphite dis- -— NAME 
[440] persions with hm 4 = | 
te 4 ——— Facts about “dag’’ colloidal graphite for ASSEM- -— POSITION 
|421| BLING AND RUNNING-IN ENGINES AND _ | 
MACHINERY. FIRM | 
| 422 pn Ri colloidal graphite as a PARTING a ADDRESS | 
(43) Stee ome pe. STATS | 
431 Facts about “*dag’’ colloidal graphite for IMPREG- ‘a OUR PRESENT OIL SUPPLIER IS | 
| 431 | NATION AND SURFACE COATINGS. | 
I 
! 


| cts about “*dag” colloidal graphite in the FIELD (Lubricants containing “dag” colloidal graphite are 
t [432] ¢ LI available from major oil companies.) 
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DUST-FREE Plants can better meet 


POSTWAR COMPETITION! 









There are MANY ways in which, even a small 
‘amount of dust, slows production and reduces 
plant efficiency. Experience has proven beyond 
question of a doubt that dust ALWAYS causes 
a loss and that DRACCO Dust Control ALWAYS 
saves money. This is true even when the recoveries 
have no value. Postwar competition will be keen 
and a dust-free plant can better meet this com- 
petition because it can produce cheaper. DRACCO 
Engineers have over 30 years’ experience solving 
dust problems of every description. Why not 


consult them 2? 


For Further Information Write 


oe) e Vel eeomielel ace) v- Warner, 


4091 E. 116th St., Cleveland 5,Ohio New York Office: 130 W. 42nd St. 
DUST CONTROL EQUIPMENT 


BC NEUMATIC CONVEYORS e METAL FABRICATION & 
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LABOR DEVELOPMENTS (continued) 


before he entered service be used as basis 
for such denial. The court reasoned that 
if the employee were capable of managing 
the department before entering military serv- 
ice, the employer had no right to question 
his ability upon reinstatement. (Anderson 
vs. Reeves Wholesale Company, USDC S. 
Idaho) 


Wage Controls Continued 


Contrary to the previous announcement 
that wage controls in the building and con- 
struction industry will be terminated on 
December 31, 1945, the WLB now declares, 
in an amendment to General Order No. 41, 
that the industry will remain subject to 
wage control for an indefinite period. Thus, 
all wage increases and decreases contempla- 
ted by the industry must be submitted to 
the Wage Adjustment Board for approval 
before they may be put into effect. 


* Equality of Pay 


Applying its equal-pay-for-equal-work _ prin- 
ciple, RWLB ruled that men taking jobs 
held by women during the war at rates lower 
than that paid men for comparable work 
may not receive more than the rates set for 
the women. The union had agreed at the 
start of the war upon dividing the job clas- 
sifications into “male” and “female” with 
a 10-cent differential because of the male 
employees’ greater strength and ability to 
work longer hours. The board now states 
that this greater strength and ability need 
not be exerted by those men replacing 
women and thus there is no reason for 
their receiving the higher rate. (Nash-Kel- 
vinator Corporation, RWLB-X1) 


Board Approval Not Required 


Building contractors working for the federal 
government need not secure WLB approval 
before reverting to the old practice of pay- 
ing double time for overtime in excess of 8 
hours a day or for work performed on Sun- 
days or holidays. This is also applicable to 
private contractors and builders. However, 
if paying premium rates in excess of those 
in effect on October 2, 1942, is contempla- 
ted prior WLB approval should be obtained. 


* Guaranteed Work Week Ordered - 


On the ground that it was the practice in 
the industry, a RWLB directed a unit of 
one of the “Big Four” meat-packing com- 
panies to establish a guarantee of a 32-hour 
work week. Although it is recognized policy 
not to order the institution of a guaranteed 
workweek in an industry, the regional board 
explained its order in the light of a previous 
directive issued by the national board, in 
which the parent company was ordered to 
increase its guaranteed work week from 32 
to 36 hours. (Wilson & Company, Inc., 
RWLB-IV ) 


* Seniority Clause Enforced 


Application of a company’s policy of not 
hiring employees discharged by another em- 
ployer, because of failure to perform assigned 
duties, is barred in the face of a provision 
in the contract making the rehiring of laid- 
off employees subject to seniorty. Thus, 
where an employee has rights under such 
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THE CUSTOMER IS ALWAYS RIGHT? 


O MEET customer demands for 

closer delivery schedules and 
faster production, The Reliance 
Electric & Engineering Com- 
pany, Cleveland, Ohio, realized 
that an adequate inventory of 
raw materials was essential. 
However, a serious shortage of 
storage space thwarted this plan 
to avert delays in production. 


Turning to Towmotor, Re- 
liance devised an entirely new 
method of storing and handling 
raw materials. Using an outdoor 
storage area, Towmotor stores 
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and stacks all raw materials, has 
increased storage space 300%. 
Even huge, cumbersome 1500-lb. 
frame rings are easily stacked 
five high by Towmotor. The addi- 
tional storage space provided 
makes it possible to purchase 
raw materials in mill lots, effect- 
ing considerable savings in 
purchase price and assuring an 
ample supply of materials. The 
valuable inside space formerly 
needed for storage is now de- 
voted to productive machinery. 


For every handling problem 


FEBRUARY, 1946 


there is an engineered solution 

. a solution based upon Tow- 
motor experience and know-how 
gained in solving handling prob- 
lems in every industry. Send for 
your copy of the Towmotor Lift 
Truck ANALYSIS GUIDE today. 
Towmotor Corporation, 1238 
E. 152nd St., Cleveland 10, Ohio. 


TAKE IT UP WITH 


TOWMOTOR 


THE ONE-MAN-GANG 
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H. ere’s another example 
of how Curtis Air Cylin- 
ders speed up production, 
make material handling 
easier, and save manpower 
for other jobs. Curtis Air 
Cylinders in this large foun- 
dry quickly, easily, and 
accurately handle heavy 
molds. 


Curtis Air Cylinders and 
Air Powered Hoists are 
engineered to meet your 
individual requirements — 
designed to handle prac- 
tically any lifting, pulling, 
or pushing operations — 
they are saving time, labor, 
and cutting costs in hun- 
dreds of industries today. 


They provide exceptionally accurate control of loads, cannot be 
injured by overloading, and because of their simple, rugged construc- 
tion, with only one moving part, they'll stand up under the heaviest 
kind of continuous service. 


It will pay you to send for Bulletin A-4-B, which gives full information. 


CURTIS PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company 
1995 Kienlen Avenue, St. Louis 20, Missouri 


Established 1854 





G-474 
CURTIS PNEUMATIC MACHINERY DIVISION 

of Curtis Manufacturing Company 

1997 Kienlen Avenue, St. Louis 20, Missouri 


Please send me Form A-4-B. 








LABOR DEVELOPMENTS (continued) 


seniority provisions, he may not be denied 
reinstatement because he was discharged for 
neglect of duty on a job taken during the 
lay-off period. (In re Arbitration between 
Ford Motor Company and United Auto- 
mobile, Aircraft, & Agricultural Implement 
Workers of America, Local 551) 


NATIONAL LABOR 
RELATIONS BOARD 


* Limits Right to Subcontract 


A company’s right to subeontract was cur- 
tailed by an arbitrator’s decision under 
which the company was ordered not to sub- 
contract where it would result in depriving 
regular employees of their employment. By 
virtue of the seniority provisions in their 
contract, the arbitrator reasoned, the em- 
ployer must consider the workers’ rights 
paramount to his right to have the work 
done outside the plant. (In re Arbitration 
between Du Quesne Light Company and 
Associated Companies ) 


* Economic Strikers Subject to 
Dismissal 


While strikers may not be discharged for 
ceasing work because of a current labor dis- 
pute, an employer may issue dismissal slips 
to such economic strikers without fear of 
reprisal from the NLRB in the form of a 
back pay award. The board deems such ac- 
tion on the part of the employer a “tactical 
maneuver.” Thus, an employer who sought 
to terminate the strikers’ employment by 
the use of such notices was deemed not to 
have violated the Wagner Act; no back pay 
award was issued, as would have been the 
case if the discharges were deemed discrimi- 
natory. (Majestic Manufacturing Company, 
NLRB) 


* Reinstatement With Back Pay 


Reinstatement with back pay and full senior- 
ity rights was ordered for a union steward 
discharged for explaining to the employees 
their rights under the contract, even though 
such explanation effected disobedience on 
the part of the employees to a supervisor’s 
orders. Upon being told by the supervisor 
not to report to work the next day, the 
steward explained to the employees that the 
company was obligated to give either 48 
hours’ notice of no work or one-half-day’s 
pay. To the company’s contention that the 
steward was guilty of insubordination in tell- 
ing the employeees to disobey the super- 
visor’s instructions, the arbitrator pointed 
out that he was merely performing his duty 
as a union official. (In re Arbitration be- 
tween American Transformer Company and 
United Electrical, Radio, & Machine Work- 
ers of America, Local 415) 


* Back Pay Allowed 


On the ground that foremen are part of 
management, an arbitrator awarded produc- 
tion employees wages for working time lost 
during a strike by foremen. Since at the 
time of the strike, the arbitrator declared, 
the NLRB considered foremen part of the 
management and therefore not entitled to 
bargaining rights, the strike must be con- 
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A Low Cost Solution 


to your plant 
Sun Problems 





Now, at last, you can solve 
your plant’s sun problem, be- 
eause this new development 
provides a permanent, practical, 
low-cost method which combines 
protection and controlled ‘light 
at lowest cost per year of service. 
Here, too, is the means of keeping 
summer temperatures down, thereby 
relieving plant air-conditioning sys- 
tems ... of being able also to “Roll- 
up” and let the winter sun’s radiant 
heat ease the load on your heating 
system during the cold months. 


The ROLL-UP feature of Alumaroll 
Awnings makes possible this twelve- 
month utility . . an advantage 
resulting in outstanding economy and 
assuring high returns in worker com- 
fort, personal efficiency as well as big savings in 
plant operating cost. 


Substantially made of 100% non-corrosive, 
heat-reflecting, weatherproof aluminum, ALUMA- 
ROLL AWNINGS pay for themselves quickly. First 
cost is the only cost during their long, care-free 
service life. 


NOTE THESE OUTSTANDING FEATURES 


ALUMAROLL AWNINGS give a lifetime of service .. . 
are fade-proof, fireproof, rip-proof, mildew-proof. They 
won’t chip, rust or rattle and provide full ventilation and 





any degree of shade. They are simple to operate and roll 
up smoothly and easily . .. are pleasing in appearance, 
require no attention for maintenance and combine all 
the best features of canvas awnings without any of their 
disadvantages. 


ALUMAROLL AWNINGS are finished in a protective 
coat of baked Aluminum enamel and are available in 
colors to harmonize with any plant exterior. They are 
adaptable to windows, loading platforms, executive offices, 
laboratories . . . in fact wherever protection from sun- 
light and weather is a problem. 


A FEW TYPICAL INDUSTRIAL USERS 


SCANDIA MFG. Co., ARLINGTON, N. J. 

A. W. PURDY STEEL CO., LYNDHURST, N. J. 
TRUBEK LABORATORY, RUTHERFORD, N. J. 
WALLACE & TIERNAN, INC., BELLEVILLE, N. J. 
F. W. SCOTT CO., HAYS, PA. 


Distributors and Installers in principal cities 
Estimates and quotations without obligation 





Investigate Today 
ALUMINUM AWNING COMPANY, 


DIVISION OF ORCHARD BROS., INC. 
RUTHERFORD, NEW JERSEY 


ALUMAROLBb tre atumivem awn that ROLLS- as 
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with Sound by RCA 


b p~s a touch of your finger—the 
flick of a switch—will bring 
any part of your plant within sound 
of your voice, with an RCA Sound 
System. 


Time-saving service or emer- 
gency announcements. . . paging 
facilities, directed to selected areas, 
for quickly contacting key person- 
nel . . . music from records for 
increased efficiency, better morale 
... all these services can be yours 
—at your fingertips—with an RCA 
Sound System. 


It’s a matter of record, that in 
just one of the many plants where 
RCA Sound Systems are in opera- 
tion, the paging function alone 
saved more than 4000 man-hours 
in one month. 


RCA Sound Systems are engi- 
neered to provide these services 
with top efficiency, designed to suit 
specific needs, built of matched 
components that work together 
because they’re all made by RCA. 
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RCA SOUND SYSTEMS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DIVISION. CAMDEN. N. J. 





y 
a 
¥ 


~ YOUR FACTORY 


at your fingertips— 





(~ ce 
How RCA Sound 
Serves Industry 


Reduces Costs 

Saves Administrative Time 
Simplifies Executive Control 
Increases Production 

Lessens Fatigue 

Improves Employees’ Morale 


e J 


SEND FOR 
FREE BOOKLET 


RCA SOUND 
EQUIPMENT 
SECTION 
DEPT. 32-B i. 
Radio Corporation of America 
Camden, N. J. 

Please send mea copy of ““Man- 
power, Music and Morale.” 














Name 





Company 





Street 














LABOR DEVELOPMENTS (continued) 


sidered an act of management, thereby mak- 
ing the latter liable for the wages owed the 
production employees. (In re Arbitration 
between B. F. Goodrich Company and 
United Rubber Workers of America, Lo 
cal 5) 


* Deduction From Back Pay Award 


In finding that an employee had been im 
properly discharged under a contract clause 
allowing discharge for three or more days of 
unexcused absence, unless a doctor’s cer- 
tificate of illness was presented, an arbitrator 
ordered the employee’s reinstatement with 
back pay. However, in computing the award 
of back pay, the arbitrator deducted that 
amount the employee would not have earned 
because of probable absences. Heretofore, 
no such deduction had ever been made in 
such an award by a governmental agency. 
(In re Arbitration between Bell Aircraft 
Corporation and United Automobile, Air- 
craft & Agricultural Implement Workers of 
America, Local 10) 


* Increase Subject to Union Check 


Before taking wage adjustment action the 
bargaining representative of the union should 
be consulted. Necessity for such action is 
substantiated by a recent Supreme Court 
decision in which the court deemed an em- 
ployer guilty of interference because he ap- 
plied to the WLB for a wage increase and 
publicized such action without consultation 
with the union. Such unilateral action on 
the part of the employer was frowned upon 
by the court, although the emplover’s move 
was merely a preliminary step to obtaining 
the “actual increase” and publicized as such. 
Moreover, the peculiar position of the em- 
ployer in this instance—i.e., of disputing 
the NLRB’s determination of the unit repre- 
sented by the union and fearing that it 
would be deprived of judicial review of the 
unit should it negotiate with the union, was 
deemed by the court no defense to its ac- 
tions. (May Department Stores Company 
vs. NLRB, U. S. Supreme Court) 


* Severance Pay Denied 


Contractual provision for severance pay in 
the case of a discharge was set aside by a 
federal district court because the employees 
were let go after the plant’s bankruptcy. ‘The 
court declared that such dismissal could not 
be considered “discharge” within the mean- 
ing of the contract, since it was not effected 
by an intentional act on the part of the em- 
ployer. Moreover, the court reasoned, dis- 
continuance of the business served to re- 
move the obligation to make payment of the 
penalty for discharge, in the form of sever- 


ance pay. (Public Ledger, Inc., USDC 

E. Pa.) 

* Laid-Off Employees Entitled to 
Reemployment 


On the ground that the NLRB considers 
workers laid off as “employees” of the com- 
pany, an arbitrator declared that employees 
laid off during the period negotiations on a 
contract were being conducted are entitled 
to reemployment in accordance with the 
seniority provisions of the contract. ‘The 
arbitrator rejected the company’s contention 
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Othe Th sug 


More years of better service at less cost 


Once again production costs loom up—larger than ever before—as industrial management’s top 
problem. In material handling, the spotlight has turned inevitably to the cost per ton of goods 
transported—the only standard keyed to profits. That is why more and more industries are swinging 
to electric industrial trucks, with these exclusive performance features— 


inherently dependable — electric motor-drive with 
minimum wearing parts, low operating temperatures, vibra- 
tionless motion, basically simple and sturdy construction. 


Built for long, hard service—over 90% of all electric 
trucks sold in the last 20 years are still in service on tough 


jobs of all types. 

Provide maximum safety—best working condi- 
tions — safe tamper-proof speed, positive braking, quiet, 
clean and fume-free. 


Efficient use of lowest cost power—clectricity, stored 
in husky trouble-free batteries, charged off-shift or changed 
in two minutes. 


The Electric Industrial Truck Association 


Records prove lowest overall operating cost— 
including interest on investment, insurance, depreciation, 
power and maintenance. 


Used in every industry — No product contamination. 
Spark-enclosed construction available for hazardous at- 
mospheres, 


Handle loads quickly and precisely— Fingertip con- 
trol, smooth starting, powerful acceleration, accurate 
spotting, available only with battery power. 


Highest Earnings— Greatest Savings— multiplying the 
worker’s capacity from 5 to 25 times; electrically self-load- 
ing with machine-sized loads. Lowest cost per ton handled, 


The key to the next big cut in 
your costs may be found in two 
illustrated booklets—MATE- 
RIAL HANDLING HAND- 
BOOK and UNIT LOADS, 


208 SOUTH LA SALLE STREET, CHICAGO 4, ILLINOIS Write us for free copies, 
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encod. gait spaces are easily 
reached with the Handibelt — 

the all purpose incline, decline 
or horizontal portable belt conveyor. 
Its design allows the carrier belt to 
be horizontal at any height from 18 
inches to 42 inches. It can be used as 
a piler elevating from 10 inches to 6 
feet 3 inches or from 30 inches to 7 
feet 6 inches, or any angle or degree 
between those extremes. Either end 
may be raised or lowered. 

The Handibelt handles boxes, car- 
tons, crates, bags, and other packages 
up to 100 lbs. The rubber covered 
belt is free of side rails—commodities 
wider than 14 inches may be carried. 

This flexible unit may be used as a 
piler, a horizontal conveyor, a con- 
necting link between other convey- 
ors, as a feeder conveyor. Any num- 


m erry 
























































PORTABLE 
PILERS 


TIERING AND 
LIFTING MACHINES 








INCH OF STORAGE 
SPACE HANDY... 







































IT’S THE 


HANDIBELT 
in o¥etiove 


ber of Handibelts can be placed in 
line to form a continuous conveyor 
to reach remote spaces. 

Weighs less than 500 Ibs. — easily 
wheeled about by one person. 
Equipped with 44 hp. motor — plug 
it into any ordinary lighting circuit. 

Get complete information today— 
write for Handibelt Bulletin No. FM-26 


STANDARD CONVEYOR CO. 


General Offices: North St. Paul 9, Minn. 
Sales and Service in Principal Cities 











PNEUMATIC 
TUBE SYSTEMS 


SPIRAL 
CHUTES 
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LABOR DEVELOPMENTS (continued) 


that only those employees on the payroll on 
the date of the signing of the contract were 
entitled to the benefits of the contract, on 
the ground that union handling the negotia- 
tions was acting for all the employees and 
not merely for those working during the 
period of the layoff. (In re Arbitration be- 
tween Dorsey Brothers Trailer Works and 
International Union, United Automobile, 
Aircraft, & Agricultural Implement Workers 
of America, Local 733) 


* Laid-Off Employees Entitled to 
Vacation Pay 


Declaring that vacations are earned rights 
and not merely resting-up periods to enable 
employees to work better, an arbitrator 
deemed laid-off workers entitled to vacation 
pay where they were prevented from com- 
pleting the one year of service requisite to 
such vacation because of layoff. At the time 
the year elapsed, the layoff was of shorter 
duration than the 60 days specified in the 
contract as the termination date of their 
seniority status. Thus, being “employees” 
at the time vacations fell due, they were 
entitled to their vacation pay. (In re Arbi- 
tration between Consolidated Vultee Air- 
craft Corporation and International Associa- 
tion of Machinists, Aero Lodge 735) 


* Union Officials Liable 


Labor unions may not be sued under the 
laws of most states, since they are not legal 
entities. Thus, a corporation was denied 
any recourse against a union for printing 
allegedly libelous statements concerning it 
in the union newspaper. While the union 
is thus immunized from suit, the individual 
members of the union can be held liable 
for the statements made and so sued on an 
individual basis. (Pullman Standard Car 
Manufacturing Company vs. Local Union 
No. 2928 of United Steelworkers of Amer- 
ica, CCA-7 ) 


* Discharge Not Discriminatory 


An employer who discharges an employee 
because he was not in good standing in the 
union with which he had a closed-sho 
agreement, cannot be charged with discrimi- 
nation when he did not know that the em- 
ployee had been expelled because of dual 
membership. Nor was the employer under 
any duty to inquire into the reason for the 
loss of good standing in the union. Dis- 
charges by an employer on demand of a 
union holding a validly made closed-shop 
contract, because of activities by the em- 
ployees on behalf of a rival union at a time 
when a question concerning representation 
was pending, are discriminatory and there- 
fore violations of the Wagner Act, provided 
the employer knew of the reasons upon 
which the union’s request was based. The 
fact that the employer knew of the em- 
ployee’s activities on behalf of the rival 
union at the time the question of represen- 
tation was pending does not mean, accord- 
ing to the board, that the employer must 
have concluded that the contracting union 
was motivated by such activities and not by 
lawful considerations in demanding that the 
employee be discharged. (Diamond T Motor 
Car Company, NLRB) 
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Never List ALL 7 
lion Possible On These 
|Press-lype Welders 


It is no exaggeration to say that the versatility of Federal Press- 
Type automatic Resistance Welders can never be fully described. 


Reason is that mew corner-cutting, cost-saving applications are 
being developed every day in the year. What it boils down to is 





that if you have any metal fabrication in production quantities 
involving the permanent fastening of metal, it is important from 
the standpoint of quality, quantity and cost, that you apply to its 
production design all of the saving and speeding this type of 
welding can afford. Whether it be joining of delicate parts, such 
as in the radio tube illustrated at upper left, or heavy parts involv- 
ing half-inch steel, like the bell-crank at lower right, or one of a 
million things in between, Federal Engineers can show you 
quickly and clearly how the Federal method fits your production. 


Shown at left are the smallest (PH-1) and the largest (PH-4) 
standard models of-the Federal Hydraulic Press Type Welders. 
PH-1 machines rate from 30 KVA to 75 KVA... PH-4’s are 
standard up to 600 KVA. There are many sizes in between, many 
types to choose from... Air Operated, Motor Operated or com- 
binations of Air and Toggle mechanism. They are adaptable to 
projection, spot or “percussion” welding or resistance brazing. 


Write today for a Federal Press Type Welder Bulletin or arrange 
for a consultation on your own designs with a Federal engineer. 


IN RESISTANCE WELDING THE NAME OF AUTHORITY IS 


federal 
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NO WAITING! TRAFFIC SMOOTHS, 
HARDENS, FEATHERS EDGES 
OF QUICK-FLOOR REPAIRS 


Equally effective indoors or out and easy to 
use, ready-mixed Quick-Floor bonds tightly 
to concrete or other surfaces. Withstanding 
extreme loads it restores floors to permanent 
smoothness. Anyone can apply it without 
halting floor traffic. 


Quick-Floor repairs and patches busy fac- 
tory and shipping floors, platforms, drives, 
aisles, ramps, steps. It fills spalls, cracks, 
holes . . . renews welding floors, machine 
footings. 


To apply, just wire-brush down to clean 
surface, apply primer, shovel in Quick- 
Floor, and tamp .. . traffic does the rest. 
Leading industries use Quick-Floor for 
maintenance and resurfacing. 


Only Quick-Floor offers you all these ad- 
vantages. Mail the coupon today and let 
the free folder show you how Quick-Floor 
can help you. 





MAIL THIS COUPON TODAY: 


DURA-TRED COMPANY 
363 N. Central Park Bivd., 
Chicago 24, Ill. 


Please send me more details about Quick-Floor 
and your special offer. 


OMe 2a cccccdccdcoocccscesoocsocsoccccssessose 
Company .....ccccccccccccccccccceccccccveccece 
REECE ccccccvccececoccecoccoeccossesecssesese 
City ...cccccccccccccccsccccscccccd@occccccce ° 
State .....ccccccccccccccccccccccccccoocccoooees 











SMOOTHING THE WAY FOR 
INDUSTRY'S FLOOR TRAFFIC 





363 N. Central Park Blvd., Chicago 24, Ill. 
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DURA-TRED COMPANYS§ 





THEY SAY AND DO 





Temporizing With CIO 
Will Not Solve Issues 


FRANK RISING, General Manager, Automo- 
tive & Aviation Parts Manufacturers, 
Inc., in “Memo to Management” 


Desperately anxious to avoid the fate 
of the Knights of Labor, angered by 
the collapse of a dream power, the CIO 
will subject the nation to a period of 
terrorism. Disintegration both moral 
and physical affects the organization, 
and its only thought is the use of 
vicious, unjustified strikes. It will fail, 
not because of any particular brilliance 
on management’s side, but because the 
public is nauseated by the display of 
childish, mean, selfish tactics. 

The stampede which CIO expected 
to develop in industry and government 
after the threat of “30 percent or else” 
just didn’t happen. I think that a major 
reason why the country was not 


stampeded can be found in the crude, . 


crass, stupid tactics of the CIO spokes- 
men. It is almost incredible, for 
example, that the hysteria in CIO coun- 
cils should be such as to produce, in 
answer to that well-reasoned, straight- 
forward statement by Ford the other 
day, the charge that the company “was 
trying to perpetuate starvation wages.” 

Having failed to show a case in logic, 
afraid of public opinion but more afraid 
of losing their jobs to militant oppo- 
nents within the union, the present 
spokesmen for CIO arrogantly order 
reconversion to be stopped. Their situa- 
tion is something like that of a foot- 
ball team on the fourth down with 30 
yards to go and time running out. 
Every man on the team is trying to 
play quarterback, and everyone fumbles. 
The hidden-ball play has failed, and the 
triple-reverse has gone sour. The stands 
are beginning to boo, and on the bench 
a group of smarter players with AFL 
or Independent on their jerseys are 
anxious to carry the ball. 

Barring governmental intervention, 
the strike period looks like a long one. 
There are still a lot of people who will 
proclaim that we need higher costs with 
lower prices, more pay for less work, 
and general prosperity through sleight 
of hand. But slowly and painfully the 
awkward _—— is making some head- 
way against the fancy and selfish minor- 
ity. Congressional committees are be- 
ginning to take a real interest in finding 
what the facts are. And the hard, prac- 
tical politician can find some food for 
thought in the results of the Detroit 
election. 

Although reconversion is hamstrung 
for the time being by CIO, there is 
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still some progress evident in the pro- 
posals of a few managements. After 
years of compromise and patriotic ex- 
pedience, industrial management now 
has begun to grasp the problem of col- 
lective bargaining and to move for 
sound correction of abuses. A case in 
point is Ford’s statement to its union 
and another is Chrysler’s. Behind those 
statements lies a record of 773 work 
stoppages at Ford (under a union shop 
and check-off) and 487 at Chrysler 
plants, during the period of “labor’s 
no-strike pledge.” This is a shocking 
exposure of union weakness, and therein 
lies the really big problem of collective 
bargaining with CIO. How can union 
leaders who have encouraged the faking 
of hundreds of petty “grievances” train 
their people to stand for justice and 
fair dealing? How can union spokes- 
men who admit that “we have no con- 
trol’”’ over so-called wildcat strikes, claim 
to be responsible agents seeking firm 
and binding contracts? 


A Lesson for Liberals 


It seems to me that there is an object 
lesson for liberals in this state of affairs. 
Most Americans are liberals, for that 
matter—they like to see the little fel- 
low get a break, they believe in restrain- 
ing the employer from abusing his 
employees, they believe in collective 
bargaining. And it is particularly galling 
to anyone who hoped for real progress 
in collective bargaining during the past 
few years to see the wreck that has been 
made of it. 

Perhaps some employers wishfully 
think that the unions will disappear 
some day—but I don’t know any, and 
I doubt that there are very many. 
Management simply wants collective 
bargaining to work, and can’t make it 
work under the present conditions. That 
is the whole management story, in one 
sentence. 


Down to Cases 


When we get down to cases, our pres- 
ent problem comes to this: We can’t 
make collective bargaining contracts 
without assurance of responsibilty on 
both sides. Temporizing further won’t 
do—we can’t slide past this crisis with- 
out facing another in a few months. 
We shall have to work it out better 
this time. 

As a first step, we need to define the 
obligations of the parties to these con- 
tracts. These definitions must be strict, 
and must be rigidly adhered to, and 
willful violation of the contract should 
be enough to render it inoperative. 

Management must state its own ob- 
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SNAP-ON TOOLS CORPORATION xenosua Wm Avanwe A — 


FEBRUARY, 1946 


8044-B 28th Avenue 


Address.. 


ON EVERY JOB in the plant where a hand tool 
is used, theré is often an opportunity to cut costs, 
improve workmanship, promote safety. On any 
job an obsolete or ill-adapted tool is a stubborn 
slow -downer, a day-after-day waster of time, 
skill, energy. In the average plant there are hun- 
dreds of operations where hand tools are directly 


§ affecting workers’ efficiency. That is why a me- 
' thodical, plant-wide replacement of misfit tools 


with the right Snap-on for each operation can 
contribute significantly to lower costs. 


To manufacturing plants and service establish- 
ments, Snap-on’s nation-wide tool service is con- 
veniently available through 38 factory branch 
warehouses in principal industrial centers. Send 
coupon below for catalog of 3,000 modern Snap- 
on tools, and check if you wish a Snap-on rep- 
resentative to call, 


ae /~ Jaa see 
..-...9end me the Snap-on catalog. 


Have a Snap-on representative call. 
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THE SPOT THAT MEANS... 
MORE safety IN YOUR PLANT 


* The illustration expresses the application of heat and pressure 
used to forge crossbars and bearing bars into one integral unit. 


There’s a big difference between ordinary grating and Blaw-Knox steel 
° grating safety. For Blaw-Knox is the on/y grating with the electroforged 
twisted bar. 


In factories, on cat-walks—see to it that skid-breeding floors are made skid- 
proof in any weather. Specify Blaw-Knox steel gratings, the only gratings 
with built-in twisted-bar safety factor. 


.»e AND HERE ARE 5 REASONS WHY 


1. SELF-CLEANING, no sharp corners to clog. 

2. MAXIMUM OPEN AREA for light and air. 

3. EASY TO MAINTAIN ... paint reaches entire surface. 

4. STRONG electroforged construction for easy erection. 

5. SAFE footing at all times with twisted cross bar. 
When further improvement in open-steel floors is called for by changes in 
business practice—Blaw-Knox will lead as always. 


Blaw-Knox Catalog No. 1887 gives complete details on Blaw-Knox Electro- 
forged Steel Grating. Send for it. 


DIVISION OF BLAW-KNOX COMPANY 


FFF rrr 2031 Farmers Bank Building, Pittsburgh 22, Pa. 


Seven Blaw-Knox plants have been awarded the Army-Navy "E", end he 
received renewal stars for continued high achievement in the rl a of om pe 
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THEY SAY AND DO (continued) 


ligations, and honor them. And the 
responsibilities of the union and the 
employees must be stated and under- 
stood not only by the union spokesmen 
but by all of the union members. This 
is the only sound basis to proceed upon. 


Discussing Jobs for 
Veterans, Production 


(Portions of three speeches delivered 
before the recent annual meeting of 
the National Association of Manufac- 
turers. ) 


Job Opportunities 
for Returning Veterans 


GEN. OMAR N. BRADLEY, Administrator of 
Veterans’ Affairs. 


In this present-day effort of the 
American people to strip themselves of 
war and turn their machines to peace, 
there lurks the real danger that veter- 
ans may be tumbled from the tailgate of 
this conflict into a nation where glad 
hands and brave words are offered in 
place of wartime pledges. 

At this time, when the veteran must 
refit himself to peace, .when he must re- 
establish his home, find a job, and seek 
to recoup the time he lost in service, he 
finds himself a victim of the hangover 
of this war. His chance for recovery is 
paced to the speed of reconversion. 

Where the veteran may be long on 
the opportunity he hopes to find at 
home, he is also apt to be short on pa- 
tience. The post-war world is upon him 
with a clear sharp meaning. The vet- 
eran who has discarded his uniform to 
hunt for a job is eager to pick up where 
he left off. If we meet these expecta- 
tions with honest opportunities, we can 
build a generation equipped to achieve 
the unprecedented levels of production 
and consumption we envisioned during 
the war. If not, we shall plant a virulent 
grievance in the hearts of these young 
men, who may think themselves duped 
by the promises we have made... 

Veterans have no illusions of a chro- 
mium-plated post-war world. They want 
to work their way back to a civilian 
economy again—where fair profits can 
justify the risk of invested capital and 
stimulate the production to create more 
jobs, and where fair wages and adequate 
security promise the standard of living 
and margin of opportunity they helped 
to assure by fighting... 

Unfortunately, there is a tendency on 
the part of some people to wrap their 
responsibilty to veterans in the GI Bill 
of Rights. Although this bill is a great 
human document, bringing to veterans 
of this war benefits that never before ex- 
isted, it has its obvious limitations. It 
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Meet Mr. Teach in Your Own Plant 


ALL THE PIRATES in history, together, 
never stole what worn valves are steal- 
ing from industry today. 

Valves prematurely old from war’s 
overload, as well as valves kept in serv- 
ice beyond retirement age because of 
scarcity sometimes waste costly mate- 
rials through failure at critical process 
points — always waste money through 
nursing and repairs. - 

The sensible thing is to search out 
these costly valves before they cause 
trouble . .. and replace them with 


the valves that give you the most de- 
pendable operation, at the lowest cost 
in the long run—Jenkins Valves! 
Jenkins’ craftsmanship, materials and 
design, are your guarantee of depend- 
ability and long-range economy. .. . But 
which valves justify replacement ... ? 

Fortunately, Jenkins Engineers have 
worked out a fool-proof plan, thor- 
oughly tried in practice, which gives 
you black-and-white answers on which 
valves need replacement in your plant. 
Not an advertising promotion, not 


LOOK FOR THIS <> DIAMOND MARK 
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JENKINS VALVES 


\ For every Industrial, Engineering, Marine Plumbing-Heating Service ...in Bronze, 
Wy] Iron, Cast Steel and Corrosion-Resisting Alloys . 
Sold Through Reliable Industrial Distributors Everywhere 


SINCE 1864 


- « 125 to 600 Ibs. pressure. 








“just another set of records”, but a 
sound service offered by Jenkins to help 
you meet post-war difficulties. Invalu- 
able to management, operating execu- 
tives and maintenance engineers, yet it 
does not cost you a penny. It may be 
one of your answers to post-war econo- 
mies. Mail the coupon now for Jenkins 
Bros. “VALVE RETIREMENT PLAN” 
with a set of valve record sheets. 
Jenkins Bros., 80 White Street, New York 
13; Bridgeport, Conn.; Atlanta, Boston, 


Philadelphia, Chicago, San Francisco. 
Jenkins Bros., Ltd., Montreal, London. 


FREE Tear it out! Send it in now! 


RETURN COUPON 


JENKINS BROS., 80 White St., New York 13 


Please send me without charge the ‘‘Valve 
Retirement Plan’’ with valve record sheets. 
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SPEED-UP 


FASTENING 
OPERATIONS 


































Semi-tubular 


RIVETS 


Rivet-setting 


MACHINES 


Beside the Double 
Spindle machine illus- 
trated, there are other 
models, single spindle 
machines—all of which 
may be RENTED for 
seasonal or limited use. 
























and manufactures special small metal 
fasteners in endless variety to meet 
every fastening need and—because of 
Milford’s specialized experience and 
equipment—usually at most attract- 
ive savings. For quotations, send sam- 
ple or blueprint. 

But first, see if Milford semi-tubu- 
lar rivets (which show even greater 
savings) won’t speed your fastening 
operations. Send your product for 
study and suggestions by Milford 
engineers. 


THE MILFORD RIVET & MACHINE CO. 


861 Bridgeport Ave. 1004 West River St. 
MILFORD, CONN. ELYRIA, OHIO 
Inquiries may also be addressed to our subsidiary: 

THE PENN RIVET & MACHINE CO., PHILADELPHIA 3, PENNA. 


Designers and Manufacturers of: SPECIAL COLD-HEADED eyed SPLIT, SEMI-TUBULAR AND DEEP- 
DRILLED RIVETS; RIVET-SETTING MACHINES; SPECIAL MACHINE EWS AND SCREW MACHINE PARTS. 


Time checks on products as diverse 
as wrist watches and automobiles 
have repeatedly proved that Milford 
equipment spurs fastening opera- 
tions. Flattens costs to a shadow of 
what they were. 

Should Milford semi-tubular rivets 
mot seem practical on a particular 
assembly, Milford engineers can often 
suggest an inexpensive change that 
assures the savings from rivet-fast- 
ened assemblies. 

Moreover, Milford also designs 
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THEY SAY AND DO (continued) 


does not purport to relieve the Ameri- 
can people of their task, but only to 
help them. It can aid in our effort to 
reestablish the veteran, but alone it 
cannot hope to do the job... 

It is clear that jobs must result from 
the regular processes of our economy. 
However, in helping veterans to find 
these jobs, placement aid may be 
needed. The philosophy that deployed 
veterans placement to another agency of 
government, accepted the ultimate con- 
clusion that the employment problems 
of veterans are allied to those of the rest 
of the nation. 

And yet in this immediate situation, 
veterans’ employment is distinctive in 
the urgency that surrounds it. I do not 
contend that the veteran, by virtue of 
his wartime service, is entitled to extra- 
ordinary privileges from the government 
or the people that comprise it. Neither 
do I abandon a principle to which we 
must hold—that the veteran be given 
first call on the nation’s opportunities 
to recoup what he lost in service 
and secure a peacetime start. In fair- 
ness to the veteran, we must admit that 
his problem is not only a difficult one, 
but also that it is essentially—if tem- 
porarily—different from that of the rest 
of the population . 

Although many veterans will presum- 
ably claim rights to the jobs they held 
on entering the service, there are also 
many who feel their Army experience 
qualifies them for something better. In 
addition, there are several millions who 
entered the Army and Navy directly 
from high school and college, and who 
have never before held full-time jobs. . . 

Within the Veterans Administration, 
we have a specific interest in employ- 
ment where it is linked to the jobs pro- 
vided our disabled veterans of this war. 
In our rehabilitation training, we seek 
to develop skills that will compensate 
them for the loss of other faculties and 
enable them to become self-supporting 
citizens, freed from dependence as 
wards of the government. . . 


Training for Veterans 


I must also add a word for our able- 
bodied veterans. In many industries 
training programs have been established 
to aid returning veterans in learning oc- 
cupations so that they may equip them- 
selves for better and constant employ- 
ment. There is vital need for an exten- 
sion of this type of training. 

If it is not provided, we may find our- 
selves with the drifters that appeared 
among veterans from the last world war 
during our great depression. These men, 
too, lacked the skills for trades and op- 
portunities on their discharge from serv- 
ice. Without training, they were un- 
able to take their places in competitive 
















every second of every day 
the products of leading industries 


move on 


RY 


ALVEY CONVEYOR MFG. CO. sroanway - WYOMING; SEVENTH 
VOLUME 104, NUMBER 2 + FEBRUARY, 1946 261 


STS. ST. LOUIS 18, MO, 














HOW 


Are Heavy Materials 
Moved in YOUR Plant 


Many industrial concerns tind” operated in close quarters ... 
that many lifting and carrying jobs eliminate tracks and special road- 
can be handled faster, more eco- ways. In making plans for im- 
nomically and safer with rubber- proved plant efficiency, you'll be 
tired Mobilcranes and Supercranes. interested in learning what the 
These one-man operated, one- Osgood Mobilcrane and General 
_ engine powered cranes are fastand Supercrance can do for you in 


maneuverable . . . may be safely modern materials handling. 
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save time, money and 
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OSGOOD MOBILCRANE 
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GENERAL SUPERCRANE 
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THEY SAY AND DO (continued) 


industry. Drifting from one unskilled 
job to another, they were the first to 
feel a job pinch, the last to benefit when 
times improved. 

By extending our opportunities for vo- 
cational training, we can do much to 
prevent our generation of this war from 
undergoing similar employment indig- 
nities and help instead to make of them 
useful productive citizens. 


* * * 


Full Employment Plus 
From Full Production 


IRA MOSHER, President, Harrington Cutlery 
Company 

How can we make a frontal attack 
upon the problem of lasting prosperity 
—not prosperity for a few, or prosperity 
for one group or one section at the ex- 
pense of others, but full and lasting 
prosperity for the nation as a whole? 

You know the answer to that ques- 
tion. It is to be found in just one word 
—production. With full production we 
can have full prosperity, which means 
not only full employment but full em- 
ployment plus better wages based upon 
production; full employment plus an 
ever-increasing standard of living based 
on a greater output of goods at more 
and more attractive selling prices; full 
employment plus economic, social, and 
cultural progress; and, above all, full 
employment plus the preservation of 
that freedom of choice, both economic 
and political, which has been, and must 
continue to be, the fundamental right 
of every American citizen. 

Full production with full employ- 
ment plus is an attainable objective for 
this nation. It is attainable if we will 


. stop just hoping for it and all of us get 


down to work. We have the natural 
resources. We have the raw materials, 
the labor force, the productive capacity, 
and the managerial know-how. We 
have all that it takes to give Americans 
a prosperity and security without par- 
allel in the history of the world. 

First, we must take whatever steps 
are necessary to assure that there will 
be an adequate flow of private capital 
into productive job-making activities. 
Without such a flow of capital, there 
cannot be that growth of productive 
resources necessary to provide jobs for 
our growing population. Without such 
a flow of capital, we cannot turn out 
the increased supply of goods essential 
to os standard of living for our 

eople. . . 
: If we are to have adequate private 
investment, therefore, we must have: 


1. A tax system that makes it pos- 
sible for savings to be accumulated. 

2. Government policies, on taxes and 
otherwise, that do not destroy the will- 
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A “BLUE RIBBON” PRODUCT 


_ THEY CALL ’EM JEEPS 


BECAUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


For a small, tough, hard-working turbine that will go 
anywhere and do all you expect of it... get a Coppus 
“Blue Ribbon” Steam Turbine. 


Coppus Steam Turbines come in six frame sizes from 
150 HP down to fractional—so you can match more 
Closely your job requirements. Each smaller size is 
priced correspondingly less, so by selecting “horse- 
power” instead of “elephant power” you save on in- 
vestment and installation cost. 


Many well-known manufacturers install Coppus “Blue 
Ribbon” Steam Turbines on original equipment. They 
know Coppus quality will protect the reputation of their 
own products. The Coppus Turbine is also being used 


Write for Bulletin 135-9. Coppus Engineering 
Corporation, 322 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” Products.in SWEET’S, CHEMICAL 
ENGINEERING CATALOG, REFINERY CATALOG. 
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on many U.S. Destroyer Escorts, all Casablanca class 
aircraft carriers and 90% of all Landing Ship Docks. 


Like all Coppus “Blue Ribbon” products (blowers, 
ventilators, gas burners, etc.), the Coppus Steam Tur- 
bine is a precision-made product, with accuracy con- 
trolled by Johansson size blocks. Every turbine is 
dynamometer-tested before shipment. 


More than 85% of all orders since 1937 have been re- 
peat orders. 
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Effective January Ist, 1946, Air 
Express slashed rates 13%—a 
total reduction of 22% since 1943. 


When -time means money — 
when an order is at stake, when 
delivery of materials keeps a 
plant going, when customers are 
better served—Air Express is by 
far the cheapest and most profit- 
able way to ship. 





Shipments travel at a speed of three miles a minute 
between principal U. S. towns and cities, with cost 
including special pick-up and delivery. Same-day 
delivery between many airport towns and cities. 
Rapid air-rail service to and from 23,000 off-airline 
points in the United States. Service direct by air to 
and from scores of foreign countries in planes made 
in America, operated by American personnel and 
flying the U. S. flag. 
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HERE'S HOW LITTLE IT COSTS (U.S. A.) 


























panes | 2 tbs. | 5 lbs. | 25 ts. |40 ts, dee 
149 | $1.00 | $1.00| $1.00] $1.23 3.07 
349 | 1.02| 1.18] 2.30] 3.68 9.21 
549 | 1.07| 142| 3.84] 614] 15.35 
1049 | 1.17] 1.98] 7.68] 12.28] 30.70 
2349 | 1.45| 353| 1765| 28.24| 70.61 
Over | 1.47] 3.68] 18.42] 29.47] 73.68 
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GETS THERE FIRST 


Write Today for new Time and Rate Sched- 
ule on Air Express. It contains illuminating 
facts to help you solve many a shipping prob- 
lem. Air Express Division, Railway Express 
Agency, 230 Park Ave., N. Y. 17. Or ask for 
it at any Airline or Railway Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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THEY SAY AND DO (continued) 


ingness of those with savings to put 
their funds to active use. 


3. A labor policy that does not re- 
sult in wages taking so much of the 
gross income of a business that there is 
nothing left to maintain adequate re- 
serves and to give a decent return to 
those who risk their funds. 


It is important, therefore, that our 
tax system. permit the accumulation of 
savings to be invested profitably in pro- 
ductive enterprise which will supply 
jobs and more jobs. Our present tax 
system needs an intelligent overhauling 
to accomplish that purpose. 

The income tax should be held to a 
level that will not discourage individual 
endeavor. Taxes on capital gains dis- 
courage production and job-making, 
and should be eliminated. Taxes on 
corporate business should be set below 
the point of discouragement. And a 
fair method should be devised to elim- 
inate the double taxation of corporate 
income. 

If business is to be the job-maker, it 
is as important to stimulate its incen- 
tives as it is to encourage the incentives 
of labor. 

The second broad line of action 
which I think we must follow, if we are 
to reach our goal of full production and 
full employment plus, is in connection 
with special privileges. .. You know 
and I know that for years—and I don’t 
mean just since 1933—we have become 
more and more a nation of special 
privilege. Sometimes it has been one 
group which had the inside. At other 
times, it has been another group. But 
no matter what group it has been, the 
net effect has been to create stresses 
and strains and social irritations. And 
as the granting and perpetuation of 
special privileges have extended over 
more and more of our economy, the 
underlying situation has become worse 
and worse, and our economic and politi- 
cal system has become worse and worse, 
and our economic and political system 
has become increasingly vulnerable to 
attack, both from inside and outside. 

We have got to clean up this situa- 
tion! And the only way it can be cleaned 
up is to get rid of these special privi 
leges. We have got to get rid of not 
just a few of them, and not just those 
we don’t happen to like, but all of them. 

Let me give you a couple of examples 
of what I mean—and I’m deliberately 
picking hot ones. 

First, there is the question of the tar- 
iff. Now I am not a “free trader.” I 
am convinced that the tariff has played 
a major and constructive part in the de- 
velopment of this country. But all of 
us know that the tariff can be, and too 
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teapot iis she Gut ae: 
famous Harris-Seybold-Potter, customer since 


8 50% by using OSTUCO swoged tubing. 





ys uuting is one of many 


industries in which OSTUCO’S 
facilities and specialized knowl- 
edge of steel tubing have helped 
solve a production problem... 
helped build a better product. It’s 
the kind of immediately available 
service you may be seeking today. 
It involves interested engineering 
assistance, time-proven skill and 
experience’, rigid testing from 
steel billet to finished tubing, on- 
time delivery, and an unsurpassed 
record of low rejects. Write your 
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‘Meet Philip Keller, of the ma- ~ nearest sales office today for com- 
chine shop, and a member of : é 
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Min Keller, and their sons and FREE booklet “M-1”, covering 
f grandsons, carry on a tradition ‘ 

of excellence at OSTUCO that various steel analyses, tolerances 
dates back to the earliest days nee 
of tube-making in America. and machining methods. 









THE OHIO SEAMLESS TUBE COMPANY 









BRANCHES: 20 N. Wacker Drive, Chicago; 1328 Citizens’ Bidg., Cleveland; 2857 E. Grand 
Bivd., Detroit; 927a M&M Bidg., Houston; 170 S. Beverly Drive, Beverly Hills (Los Angeles); 





225 Sth Ave. Bidg., Moline; 3735 St. James St., Montreal; 70 E. 45th St., New York; : : 
123 S. Broad St., Philadelphia; 1230 N. Main St., St. Louis; 1911 Smith Tower, Seattle; Plant and Main Office 
501 Roberts Ave., Syracuse; 604 Tulsa Loan Bidg., Tulsa; 1016 Mainland St., Vancouver. SHELBY, OHIO 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 











VOLUME 104, NUMBER 2 - FEBRUARY, 1946 






1900, cuts roller manufacturing costs as much | 





TM 
ono 



































265 






Heavy DuTy, PusH BUTTON 
STARTERS FOR A-c MOTORS 


Standard (Semi-Dust-tight) Enclosure=> 






























For reduced voltage starting of 220-550 volt squirrel-cage motors 
these EC&M auto-transformer starters have a reputation for low 
up-keep cost throughout industry. 


As illustrated above, the mechanism is a single, quick-break, 
double-throw Contactor (C), operated by a single Magnet (M), a 
throw-over Spring (S) and a mechanical Latch (L) tripped by 
plunger (P) which is raised by a current-limit relay to cause 
transition from reduced voltage starting to full voltage running. 


Arranged for wall mounting with contactor oil-immersed in 
removable tank, the auto-transformers and thermal Overload 
Relays are mounted in the upper part of the case. Unlike con- 
ventional thermal relays, this device 
is of the hot-wire expansion type. It 
is set to trip at a low value of current 
above normal full load motor current 
for accurate overload protection. This 
can be done without false tripping 
during the starting period, because 
the wire is protected from high 
starting currents by current trans- 
formers. 

Bulletin 1045-B gives complete 
ratings and dimensions and also lists 
three larger sizes of starters for 
220-550 volt motors. Write for your 


copy. 


<eType Vill Enclosure for Class 1, 


Group D Hazardous Locations 


THE ELECTRIC CONTROLLER & MFG. CO. 


OS Se ae oe ee ee Y . CLEVELAND 4, OHIO 
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THEY SAY AND DO (continued) 


often has been, used in ways which 
benefit only one small group at the ex- 
pense of the country as a whole... 

Specificially, as I see the problem, we 
should continue to use the tariff to pro- 
tect our markets against government- 
subsidized dumping of foreign products 
and other unfair competition. 

Second, we should use either the tar- 
iff or subsidies, whichever Congress de- 
termines will be the more economical, 
to assure adequate production of those 
items essential for national defense. 

Finally, in our own self-interest, our 
over-all national policy should be one 
of gradual reduction of tariff duties. 
Such reduction in each case should be 
continued to that point which will 
maximize production and consumption 
under competitive conditions in this 
country. At the same time, the rate of 
reduction should be such that it does 
not unduly disrupt our domestic trade 
and employment, nor offer difficult ad- 
ministrative problems. 


Labor and Special Privilege 


The second example of special priv- 
ilege I want to mention is that accorded 
to labor. And just as I am not a “free 
trader,” so I am not a “labor baiter.” 
That is as true today as it was before the 
Management-Labor Conference. But 
of this I am sure—labor’s worst enemy 
today isn’t reactionary employers. It 
isn’t, as many people think, the poor 
quality of so much of present labor 
leadership. Labor’s worst enemy today 
is the shroud of special privilege in 
which it has been wrapped by its mis- 
guided and nearsighted friends . . . 

As I said a few minutes ago, I am 
not a “labor baiter.” I'll fight with labor 
against anything that is designed to 
undermine the basic rights of labor. 
But special privilege is not the right of 
any man, or any group of people, in this 
country. Yet that is what we are up 
against in the field of labor today—just 
as a generation or so ago the public was 
up against special privilege in the field 
of business. And just as it took legisla- 
tion to meet the business abuses of 
those days, so it will take legislation to 
solve the labor problem of today. 

President Truman has made the first 
move in that direction with his request 
for statutory authority to appoint fact- 
finding commissions in disputes of ma- 
jor significance. 

Management supported the fact- 
finding principle in its discussions at 
the Management-Labor Conference. I 
hope it also can find its way clear to 
support the legislation introduced to 
implement President Truman’s recom- 
mendation. 

Whether it can do so will depend 
upon the success with which the legis- 
lative proposal safeguards against the 
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Expansion doesn't always require an addition to your 
plant. You'll find that Mobilift will help to expand your 
plant in three ways. It expands the capacity of your 
warehouse—takes advantage of every foot of storage 
space. It expands the handling capacity of your 


workmen—makes your present crew many times more 


SALES OFFICES: — productive. It speeds up the flow of materials through 
34-48 Steinway St., a 

Long Island City, N.Y. your production department. When you think of post- 
2430 S. Parkway, Chicago 16, Ill. 
107 Walton St. N. W., Atlanta, Ga. war expansion—give your first thought to Mobilift. 
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MAKE A BUSINESS OF 








One of the most profitable 
practices that industrial manage- 
ment can have is controlling dust. For dust 
that isn’t scientifically controlled costs heavily in 
reduced production, soiled, grimy interiors, less efficient 
lighting, high housekeeping costs, lowered workers’ efficiency. 
‘Pangborn engineers, backed by 41 years experience in designing, 
building and installing the proper dust collecting equipment, have made 
hundreds of plant surveys of dust conditions in many different types of 
manufacturing plants. For a soap manufacturer, for instance, where the 
nature of dust is soap powder, the recommended Pangborn Dust Collect- 
ing Equipment has a dust salvage value of $250 a year, assures proper 
sanitation conditions and reduces plant maintenance costs. For another 
manufacturer, where the nature of the dust is metallic, the recommended 
Pangborn Dust Control System saves the company over $8,000 a year. 
' May Pangborn Engineers—at no cost or obligation to you—make a 
survey of the dust conditions in your plant? Just write. 
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LARGEST MANUFACTURER OF BLAST Cl N QUIPMENT 


PANGBORN CORPORATION - ‘HAGERSTOWN, MD. 
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THEY SAY AND DO (continued) 


following perversions of the fact-finding 
principle: 


1. The fact-finding process should be 
limited to disputes vitally affecting 
public health and safety and not to gen- 
eral industry. 


2. Fact-finding boards should be ap- 
pointed “from scratch” for each dis- 
pute. We should not establish a single, 
permanent agency or panel for this pur- 
pose. A permanent agency inevitably 
would establish certain fixed patterns— 
as did the War Labor Board—which 
would encourage one party or the other 
to bypass the basic calle lective bargaining 
and conciliation processes in order to 
get its case as quickly as possible before 
the fact-finding group. 


3. The board should hear all appro- 
priate witnesses presented by either 
party, but should have no subpoena 
power to undertake “fishing expedi- 
tions” into the confidential affairs and 
records of the union or the company. 


4. The board should be limited to 
the finding of facts; it should not take 
sides by issuing recommendations for 
the settlement of the dispute. Such 
recommendations would be the normal 
equivalent of compulsory arbitration. 


5. There should be strict enforce- 
ment of the principle that the status 
quo must be maintained by both par- 
ties during the fact-finding procedure. 
If management should attempt to mod- 
ify the conditions of employment, or if 
the union should order or permit a 
strike, the government itself should 
have appropriate rights to enforce sanc- 
tions to maintain that status quo. 


We will need still further legislation 
in the labor field. But at least we have 
now recognized openly that labor’s ad- 
mitted right to strike is a right which, 
in common with all other human free- 
doms, may be qualified and regulated in 
the public interest. 

The third broad line of action which 
we must follow if we are to enjoy the 
continuing benefits of full production 
with full employment plus is sound 
management of our money and credit 
system, and above all the sound man- 
agement of our federal debt. 

We must have a stable and clearly 
defined monetary unit. We must have 
definite limits placed upon the credit 
expansion powers ef our commercial 
banks. We must fnake interest rates 
serve as a guide to the degree of strain 
to which our financial system is sub- 
jected. We must make the banking 
system serve as a handmaiden of our 
economic system. We must not per- 
mit it to attempt to control the volume 
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Look Ahead with €> 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Warsaw, Ind., Los Angeles 
Canada —St. Thomas, Ontario 


WEATHERHEAD 
TU-RING PACKING 








BRANCH OFFICES: 
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NEW YORK © PHILADELPHIA 


The efficiency of the T-ring Pack- 
ing assembly is shown by the three 
cross-sectional panels below. 





a Packing before 
pressure is applied. 
Note clearance be- 
tween the flanges and 
the guard rings. 





2) Packing upon im- 
mediate application of 
pressure which swells 
the flange under the 
farther guard ring and 
against cylinder wall. 





Ma amt 3) Full application of 
eo pressure. Guard rings 


are heldtightly against 
cylinder wall —no 
binding or jamming. 


The problem of properly sealing fluids in many types 
of machines is an important one. The new, improved 
Weatherhead T-ring Packing, recently patented, 
meets the requirements for both standard and special 
applications. This seal is available in two types and 
in sizes varying from ‘2 inch to 4 inch O. D. For in- 
formation or literature write or phone any Weather- 
head branch office. 


DETROIT ©¢ CHICAGO «+ ST.LOUIS «¢ LOS ANGELES 
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CM rlerCeALlo y 
SLING CHAINS 


boast service records 
as long as your arm 


Ask any plant executive or safety engineer who has 
used CM Herc-Alloy Sling Chains...their experiences 
will prove the reasons why that once they are put 
on a job they “stick.” In fact, CM Herc-Alloy Sling 


Chains shipped years ago are still in service. 


The patented Inswell electric welded links and all 
fittings are of Herc-Alloy formula steel with a tensile 
strength of 125,000 Ibs. per square inch...a safety 
factor of 150% compared to ordinary sling chain. 
Herc-Alloy seldom, if ever, requires annealing. 


There is a size and type to handle your job and 
prove in service: that here is sling chain 


value plus by any method of figuring. 


Get all the details now from your mill 
supply distrigytor or write us. 


COLUMBUS2MchINNON 


CHAIN CORPORATION 


(Affiliated with Chisholm-Moore Hoist Corporation) 
GENERAL OFFICES AND FACTORIES: 130 Fremont Ave., TONAWANDA, N. Y. 
SALES OFFICES: New York, Chicago and Cleveland 
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THEY SAY AND DO (continued) 


of business activity. And, finally, we 
must get the public debt into the 
hands of those who will hold it as a 
permanent investment until the bonds 
are paid off. 


* * * 


Government's Role 
in Full Production 


HENRY A. WALLACE, Secretary of Com- 
merce 


It seems to me that in the broad sense 
we have a very solid unity in this coun- 
try as far as our ultimate objective is 
concerned. Everyone in America— 
farmer, worker, businessman, con- 
sumer—wants our magnificent produc- 
tive machine to do the best job it can 
possibly do for the common good. We 
want prosperity, in other words—a sus- 
tained, solid prosperity that is not sub- 
ject to shattering ups and downs but 
that stays at the highest possible level 
over the longest possible periods of time. 
Call it by any name you like—full em- 
ployment, full production, or plain, or- 
dinary “good business conditions” —we 
do have universal agreement that that 
is what we want. 

The only question is, how do we go 
about getting it? ... 

When we talk about moving ahead 
toward a higher and more permanent 
kind of prosperity than we have ever 
had before, we are talking about a pro- 
gram in which business must take the 
initiative and bear certain risks. It is up 
to government to encourage that initia- 
tive and to cushion those risks. The Ad- 
ministration’s program is based upon 
that assumption. It wants to make it 
possible for business to do those things 
which only business can do. The pro- 
posed full employment legislation is 
fundamentally a declaration of policy 
and an assumption of responsibility by 
the federal government that it will assist 
and not hinder the private enterprise 
system in operating at a high level of 
production to bring about adequate em- 
ployment opportunities and a_ better 
standard of living for all. 

Toward the same objective, the pro- 
gram of the Department of Commerce 
within the framework of the general wel- 
fare is designed to provide all possible 
help for business. It is the department’s 
job to promote business; to provide 
services that business can’t provide for 
itself; to speak for business in govern- 
ment; and to work for a climate of pub- 
lic policy favorable to business expan- 
sion. The department’s efforts have 
been and will continue to be devoted to 
advancing all legitimate competitive 
business interests. 

It is with these general goals in mind 
that a plan has been developed for 
strengthening the program of the de- 
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» ENGINEERING HALL, UNIVERSITY OF ILLINOIS 
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: GS Leading University 








| USES BUELL FLY ASH PROTECTION 


| ee PLANTS throughout the industries and six Buell Collectors with its stoker-fired boiler, for 
institutions that serve America recognize the _ the elimination of fly ash, over’a period of several 
efficiency of Buell (van Tongeren) Collectors as _years. 


a protection against fly ash dispersion. In fact it may be said that power plants employ- 
Among the various power plants using Buell ing Buell Collectors represent a fair cross-section 
Fly Ash Collectors is a leading American educa- of American industry. They include such well 


tional institution, the University of Illinois at | known concerns as: BETHLEHEM STEEL COMPANY, 
Champaign. The plant of the University has used STEELTON, PA., PHILADELPHIA NAVY YARD, WEST- 
VACO CHLORINE PRODUCTS CORPORATION, CON- 
NECTICUT LIGHT AND POWER COMPANY, JACOB 
RUPPERT BREWERY. 


Detailed information on Buell Collectors to meet 
your specific fly ash requirements will be gladly fur- 





Illustration shows typical unit ; , 

of a battery of six Buell Fly nished a hla siete 

Ash Collectors installed with BUELL ENGINEERING COMPANY, INC. 
stoker fired boiler in power 12 Cedar Street, New York 5, N. Y. 
plant of University of Illinois. Sales Representatives in Principal Cities 


CONSULT BUELL fost IN DUST RECOVERY 
FOR CHEMICAL + ROCK PRODUCT «+ METALLIC «+ FOOD + FLUE OR ANY OTHER DUSTS 





DUST RECOVERY 
SYSTEMS 
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Low-cost 
‘Way to 
improve 
Operating Efficiency of 





Evaporative Water Coolers 


Are your evaporative water coolers and condensers 
giving below-par performance? Are your operating 
costs creeping upward? Often unsuspected, though 


frequently at fault, is the cooler’s water supply. By 
treating recirculating water this newly developed 
Oakite way you can prevent hard lime scale and 
slime from interfering with cooler and condenser 
efficiency. 


Simply add to sump water supply tank recom- 
mended quantity of Oakite Airefiner No. 52. This 
scientifically designed chemical agent keeps lime 
particles in suspension so that they cannot settle on 
cooler coil surfaces to act as insulation. In addition, 
Oakite Airfiner No. 52 has potent germicidal and 
fungistatic properties that discourage the growth 
of slime and algae in tank, on suction screens, coils 
and eliminators. 


Technical Data FREE 


A specially prepared 4-page Field Service Report giving 
comprehensive technical details on low-cost evaporative 
water cooler and condenser maintenance cleaning is available 
to you FREE on request. Ask us to mail you a copy TODAY! 


OAKITE PRODUCTS, INC., 14A THAMES STREET, NEW YORK 6, N. Y. 
Technical Service Representatives Located in All Principal Cities of the United States and Canada 


OAKITESec“CLEANING 





MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMENT 











THEY SAY AND DO (continued) 


partment. Under this plan, the depart- 
ment will undertake to provide: 


1. Revitalized foreign trade promo- 
tion services. 


2. Management aids, technological 
aids, marketing aids, and other forms 
of direct service for business. 


3. Strengthening of the technical 
bureaus and offices of the department. 


4. A strong, balanced program of cur- 
rent and “benchmark” statistics and a 
complete analytical program to give 
business and government current infor- 
mation on the economic situation and 
business outlook . . . 

Public services performed by govern- 
ment will be on a broader scale than in 
the pre-war period, but that in itself 
will not bring the kind of increase in 
the standard of living that is possible. 
The job is one which must be done pri- 
marily by industry and labor. Satistac- 
tory profits for stable enterprises and 
higher rewards for venture capital in 
new undertakings are essential. At the 
same time, real purchasing power in the 
hands of consumers of all classes must 
be adequate to sustain the new rate of 
production. This can come about 
through increased money earnings, 
lower prices, or improved quality of 
product. Probably all three factors 
should be present in some degree, but 
with varying emphasis in particular in- 
dustries according to circumstances . . 

The salvation of American industry 
—and of the American economy and 
our free enterprise system itself—lies in 
a _— which is perfectly familiar to 
all of you—technological improve- 
ment, greater productivity, expanded 
production, expanded consumption, 
and increased profits based on high vol- 
ume rather than high prices. We must 
find the golden mean in distribution 
which will assure adequate return to 
capital, to provide both the incentive 
and the means for profitable invest- 
ment, while simultaneously providing 
consumers with mass purchasing power 
to absorb high levels of production. . . 

The key to the problem of sustained 
high levels of production, employment, 
and sales may well be the key to the 
preservation of our free enterprise sys- 
tem and our economic liberties as we 
know them. Our free enterprise sys- 
tem, which has produced a higher stand- 
ard of living for the American people 
than any ever achieved by any people 
through any other system, must be pre- 
served. I am convinced that it can be 
preserved. But jt will require the co- 
operation of all elements of our econ- 
omy and a high order of statesmanship 
on the part of business, labor, and gov- 
ernment leaders. We cannot afford to 
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Here, in the Wells No. 8, is one of the most useful 
and versatile machines you can have in your shop. 
You will use your Wells for all types of cut-off 
work around the plant—in the stock and tool 
rooms and for maintenance. 

It efficiently cuts bar stock, angles, square or 
round tubing—all types of metals. For production 
work, your Wells can be equipped with the new 
Wells Wet Cutting System for faster cutting and 
blade saving. Because it’s portable, you can save 
time and labor by moving the saw to the work. 

The gravity-feed and automatic shut-off make it 
possible for one man to operate two or more Wells 
saws simultaneously. Why not write today for full 


information? 


CAPACITY: Rectangular ....... . 8% x 16” 

(Gpectal Guides) . . . 2s ws « « SM BO” 
ROUNDS: .. « « © © © «© «© « 2 6 we 8% Bameoter 
MOTOR: . . . ... ++ + « %YWH.P., A.C. or D.C. 


SPEEDS: . . . Selective 60, 90, 130 feet per minute 
WEIGHT: . .. . + + « Approximately 750 pounds 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1414 TAYLOR ST., THREE RIVERS, MICHIGAN 
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THEY SAY AND DO (continued) 


sell the American system of free enter- 
prise short with shortsighted policies 
and actions based on short-run consider- 
ations. 


Britain's New Census 
of Production 


From McGraw-Hill News Bureau, London 


Britain is to have an all-inclusive an- 
nual census of production to replace 
the obsolete census which has been 
taken since 1906 at 5-year intervals. 

In the past, statistics have been col- 
lected on such matters as volume of pro- 
duction, number of establishments, re- 
gional distribution, employment, total 
wage bills, mechanical power, and con- 
sumption of fuel, but the government 
completely lacked information now re- 
garded as essential to the maintenance 
of full employment and the moderniza- 
tion of British industry. 

The new plan was initiated last June 
with the appointment by the coalition 
government of a special committee to 
study the problem, and the commit- 
tee’s report, just published, now has the 
full backing of Sir Stafford Cripps, presi- 
dent of the Board of Trade. 

Chief innovation recommended is 
the collection of complete statistics re- 
lating to capital assets. In line with one 
of the basic conclusions of the Coalition 
White Paper on Employment Policy— 
that sanctions in expenditure on capital 
development are a prime cause of gen- 
eral business fluctuation—the commit- 
tee considers it vitally important that 
statistics should be one regularly 
on fixed assets, stocks, and work-in- 
progress. 

It is believed that these basic facts 
can be used as a yardstick with which 
to compare each year’s new additions 
to capital equipment. So far as possible 
the values given are to be those filed for 
income tax purposes. 

It is also recommended that certain 
industries report information about the 
number, types, and capacity of the prin- 
cipal machines and plants installed— 
for example, the number of spindles or 
looms in the cotton industry. 

Statistics relating to the value of fixed 
capital assets are expected to provide 
further aid in determining the progress 
of various industries in capital re-equip- 
ment and extension. 

It is suggested, moreover, that in- 
formation on the total floor area of fac- 
tory buildings could be used, in con- 
junction with the number of persons 
employed, as a common quantitative 
denominator in reaching decisions 
about location of industry problems. At 
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How will the customers be created whose money 
will be needed to keep your plant going at profit- 
able levels? 

Not by selling and advertising alone — nor by 
new gadgets or finer appearance or promises of 
better performance. 

If wages and distribution costs are to remain 


for example: SEE HOW THE BULLARD MAN-AU-TROL VERTICAL 
TURRET LATHE LOWERS UNIT PRODUCTION COSTS 


LIGHTENS LABOR’S LOAB — Operator machines 
one piece manually, setting production method 
into automatic cycle; then merely loads, super- 
vises and unloads while Man-Avu-Trot does the 
work. 


MAKES AUTOMATICITY VERSATILE — Automatically 
handles any work within manually-operated 
scope of Vertical Turret Lathe. Converts in- 
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high, the only way you can keep prices low 
enough to create new customers (without affecting 
profits) is to increase production . . . lowering 
costs, attracting greater quantity and frequency 
of buying, making new jobs, giving business an 
adequate return on investment. 

The Bullard Company, Bridgeport 2, Connecticut. 


stantly to manual operation on same or entirely 
different piece without affecting automatic cycle. 


SAVES SET-uP TIME — Set-up time from one class 
of work to another is only slightly more than for a 
manually-operated machine. 


REDUCES SALVAGE Cost — Machines day after 
day with consistent accuracy not obtained under 
manual operation. 








BULLARD CREATES 
NEW METHODS 


TO MAKE MACHINES DO MORE 
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Industrial plants, warehouses, docks, transformers, oil 
quench tanks—no two are alike, hence no two should be 
treated alike in the matter of fire protection. 


“Automatic’s” job for many, many years has been to 
design, manufacture and install fire protection systems. We 
know that what is adequate in one instance may not be 
suitable in another. Fire protection in a cold storage plant, 
for example, would be wholly inadequate for a powder 
manufacturer. 

' Right there is where the knowledge and skill of “Auto- 
matic’s” engineers is of inestimable value. Drawing from 
a wealth of experience, they recommend ' 























only that fire protection system which is 


Vlomal Guunbler 


“AUTOMATIC” SPRINKLER + see OF AMERICA 
YOUNGSTOWN, OHIO... . . «++ OFFICES IN 36 CITIES 


**Automatic”’ Sprinkler manufactures and installs a complete line of fire 
, protection devices and systems for all types of fire hazards. Listed by Under- 
writers’ Laboratories, Inc., and approved by Factory Mutual Laboratories. 





best-by-test for any given purpose or con- hecho RE- Fog 
dition. + iE SUAMAETS.. 17 goLuTES fT » 
Today’s executives, entering upon an 

era of peace-time effort, know the wisdom —a famous member 
i 2 of the “Automatic” 

of safeguarding lives and property . . . Sprinkler Family. 
hi . " la Provides adequate 
which explains why so many are writing protection for 
° P ° P h tank, trans- 
“Automatic” for detailed information on Tennant tes and 
° . other fires of flam- 

fire protection. Why don’t you? mable liquid origin. 















FACTORY MANAGEMENT and MAINTENANCE 


THEY SAY AND DO (continued) 


the same time, facts-on the age of 
buildings are to be used in town plan- 
ning and urban redevelopment schemes. 

A second major innovation is the 
collection of particulars of wages, sal- 
aries, depreciation, rent, rates, and taxes 
(other than taxes on profits) —in short, 
the principal items of costs. Up to the 
present it has only been possible for 
the Board of Trade to use the census of 
production to gather information on the 
cost of materials and the amount paid 
for work contracted out. 

Other items to be covered in the new 
census include man-hours worked; the 
extent of control by foreign as well as 
other British business interests; and sta- 
tistics relating to the different categories 
of manufacturers’ sales. 

Sir Stafford Cripps is throwing his 
weight behind these recommendations 
and, in view of the eminent business- 
men on the committee, he fully expects 
the report to be accepted by British in- 
dustry. But since it will not be possible 
to introduce legislation until next year, 
a full census of production on the new 
basis can hardly be taken before 1947. 

Meanwhile, arrangements are being 
made to take a partial census for 1946 
covering a limited number of industries. 
The provisional list includes mechanical 
engineering, electrical engineering, hard- 
ware and sheet metal, tool and imple- 
ment, chemicals, dyestuffs, and drugs, 
clothing, and building and contracting. 

This development is an example of 
close teamwork between business and 
government. It indicates that the Brit- 
ish are taking seriously the job of in- 
dustrial regeneration. 


Broader Fields for 
Engineers in Industry 


(Excerpts from a speech by ]. P. 
Kottcamp, Vice-President, Johns-Man- 
ville Products Corporation, before the 
American Society of Mechanical Engi- 
neers, are followed by portions of talks 
by other speakers at the same meeting.) 


Problems of winning the peace will be 
no easier than the problems of winning 
the war. Here again the engineer will 
be called upon to make his contribu- 
tion. How great a contribution he will 
make will depend entirely upon the 
opportunities afforded him and the op- 
portunities he creates for himself. 

The common picture of the engineer 
is that of a man poring over a blueprint, 
building a gigantic dam or super-genera- 
tor, examining a fractional distillation 
tower. He has made such a reputation 
for himself in these activities that little 
















YOU CAN CUT 
YOUR TOOL COSTS 


SAVE TOOLS 







and TIME . . . When You Clear Quitting Workers 


It runs up your tool costs to lose a tool or two for 
every employee who leaves you. Your losses aver- 
age at least that much unless you have a tool crib 
system that can't be beaten. 


Let us tell you how and why in the words of a 
seasoned general superintendent who knows what 
goes on at the tool crib: 


"Under the old system, a worker receiving a tool 
presents a numbered check which is hung on a 
hook in place of the tool. In theory, here is a 
complete record of accountability. In practice, 
several unexpected things may happen. 


"The man may quit and the chances are strongly 
against being able to find his checks, scattered as 
they are among hundreds of shelves, drawers and 
other places. No simple record is furnished of the 
tools charged to one man and in consequence 
there is no possibility of a conclusive clearance 
of his accountability. It is always possible for 
employees in some way to avoid responsibility for 
lost, broken or stolen tools. 


"We- now know (thru McCaskey Tool Control) 
exactly what tools each employee has and when he 
got them. In case an employee leaves or must be 
laid off, he must account for the tools he has 
borrowed. We can instantly issue his clearance 
by referring to the tool order tickets filed under 
his clock number. 


"There are no arguments because he has signed 
for every tool. ... The new plan has reduced dis- 
putes and losses .. . has more than saved its cost." 


You can investigate the many cost reducing 
elements of McCaskey Tool Crib Control in a few 
minutes. And what responsible executive can 
overlook any possibility of cutting costs for the 
period directly ahead? 


Let us have an industrial systems specialist explain how 
McCaskey will pay its way from the beginning in your 
plant . . . or send you published reports of McCaskey 
savings in several plants recognized for their progressive 
management. Write us today. 


THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO 


McCaskey Systems Ltd., Galt, Ontario, Canada 


The McCaskey Register Co., Watford, England 


McCASKEY INDUSTRIAL CONTROLS 


PRODUCTION © INVENTORY *© MAINTENANCE *© TOOLS * COSTS * PAYROLL 


VOLUME 104, NUMBER 2 + FEBRUARY, 1946 






























There are a “thousand-and-one” industrial uses for 


HEIN-WERNER 
HYDRAULIC JACKS 


GREAT The average factory can find many uses for a 
for Hein-Werner Hydraulic Jack—prompting 


lifting ee 7 
heavy loads many to call it the “Jack of all trades. 
¥ Made in models of 3,5, 8,12, 20, 30 and 50 tons 


moving capacity, these jacks are great time and labor 
machinery savers. They are sturdy, compact, super-power- 


aif ful, easy-operating, and absolutely dependable. 
pressing 
bushings, 
etc. distributor, or write us. 


HEIN-WERNER MOTOR PARTS CORP. 


WAUKESHA, WISCONSIN 


For details, consult nearest industrial supply 
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thought is ever given to the wider uses 
for his training, his analytical mind, and 
his capabilities. 

For the most part these talents have 
been confined to the purely material 
side of mechanics, steam, electricity, 
physics, chemistry, and related fields. 
But engineering is more than that. De- 
spite the emphasis placed on the ma- 
terial side of engineering let us recall 
its age-old definition. It is described as: 

“The art of organization and direct- 
ing men, and of controlling the forces 
and materials of Nature, for the benefit 
of the human race. 

“Three elements are involved. One 
deals with men, the second with forces 
and material, the last is the ultimate 
purpose.” 

The engineer has yet to come into 
his own to embrace all of these aims of 
his profession and to assume the re- 
sponsibilities which should be his by 
virtue of his background. Given the op- 
portunity, more engineers can be of 
greater assistance to top management. 

If allowed a broader approach the 
engineer could utilize his peculiar 
talents to the fullest. Specifically he 
could be of invaluable assistance to top 
management in the field of research. 


Prospectors For Knowledge 


Now what do we mean by research? 
It is not the limited meaning usually 
given it when applied to a research 
laboratory or a division of a company. 
As C. F. Kettering, head of the research 
department of General Motors says: 

“For some reason, that word ‘research’ 
has come to be surrounded by a good 
deal of meaningless mystery. If I can 
accomplish nothing else, I should like 
to dispel some of that mystery. Re- 
search, after all, is nothing but prospect- 
ing for knowledge. Whenever someone 
sets out on an organized program to 
uncover new knowledge about a subject 
of which he knows very little, he is 
engaging in research. There is nothing 
mysterious about it, nothing highbrow. 
It is the most natural thing in the 
world. One of the great troubles with 
research as it is usually carried out today 
is that it is too impatient to get tangible 
results. What we need is more analysis 
of fundamentals and less invention for 
invention’s sake.” 

That is where the trained engineer 
enters the picture. He is at heart a 
prospector for knowledge. Because of 
his training he is guided by sheer logic 
and may be counted upon to gather, 
evaluate, and collate the thousands of 
facts that enter the industrial picture 
and present them to top management 
for decisions of policy. 

That is a responsibility of manage- 
ment, to broaden the field of research 
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Illustration of the 
ra Quick - As - Wink 
ae alve Action 


- HUNT CONTROL VALVES - 


Hunt engineers co-operated with the custom- 
er’s engineers in designing a special valve for 
this Universal Bead and Tread Stitcher. A Quick- 
As-Wink 2 pressure, 3-way, air valve does three 
things with one control . . . exhausts air, exerts 
low pressure, and then extreme high pressure. 


* 


This Steering Wheel Press is equipped with 
four Quick-As-Wink valves ...two diaphragm 
valves (No. 4500) and two Air Valves (No. 700). 
The Quick-As-Wink pilot control assures posi- 
tive, foolproof continuous low-cost production. 


7 


Quick-As-Wink Valves eliminate power waste. 
Their U-Shaped packers are pressure sealed 
against internal leakage. Made of high quality 
metals throughout, ALL Quick-As-Wink Valves 
have buffed and polished stainless steel bodies 


and plungers. 


* 


Write for your copy of the easy-to-use, 
factual Quick-As-Wink valve catalog. 


C-B-HUNT & SON, inc: 


HE bls. Yost oy) 
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INLAND 4-WAY 
FLOOR PLATE 


You get greater safety, structural strength, and 
long life when you install Inland 4-Way Floor Plate. 

Its special 4-way pattern helps prevent slipping 
and falling by men, and skidding by trucks. It 
has all the structural strength and long wearing 
qualities of rolled steel. It naturally will not rot, 
splinter, warp, or absorb moisture or odors. And, it is 
easily cleaned. 


Write for Bulletin 


INLAND STEEL CO. 


Sales Offices: 


Cincinnati « 


38 S. Dearborn St., Chicago 3, Ill. 
Detroit ° 


St. Louis °« 


Kansas City 


New York « St. Paul 


Milwaukee 
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to embrace every phase of its activity. 
In the complete industrial society under 
which we now live, management no 
longer represents as formerly a single 
interest. Increasingly it functions on 
the basis of a trusteeship, endeavoring 
to maintain a proper balance of equity 
between four basic interlocking groups. 
These are the stockholders, the job- 
holders, the customers, and the public. 

It has been only recent years that the 
interdependence of these different social 
groups has been recognized. But this 
interdependence is far from being under- 
stood. Yet the mutual obligations of 
these groups must be clearly perceived 
if society is to progress. 

To maintain a proper balance be- 
tween the various groups directly and 
indirectly concerned with its operations, 
top management must tackle more of 
its problems more scientifically. 


Two Problem Groups 


These problems may be divided into 
two basic groups. As Claude Robinson 
of the Opinion Research Corporation 
has pointed out, they are economic 
products and social forms. 

On the product side we invent, manu- 
facture, advertise, sell, and distribute. 
On the institutional side we also invent 
or manufacture organizational devices, 
advertise them, tell our people of their 
advantages. 

Social forms, as defined by Robinson, 
are simply relationships between people 
that recur and form observable patterns. 
They are the relationships that con- 
stitute the organization of economic 
society. 

Incentive discounts for dealers, the 8 
hour day and 40-hour week, loan sys- 
tems for tiding workers over slack 
periods are all examples of the manu- 
facture and distribution of social forms. 

Other examples include more leisure 
for all, a decent living for all, the annual 
wage, hospitalization, higher wages, un- 
employment insurance, pleasant work- 
ing conditions. Note how all these 
items bear upon human relations. 

Explaining that business has always 
prospered under competition, Robinson 
goes on to say that the steps for the 
solution of the competitive problem in 
the area of social forms are exactly the 
same as they are in the area of product 
competition. 

e economic product competes with 
products of other manufacturers, co- 
operatives, and government plants. . . 

You are all very familiar with product 
competition. But I think it would be 
worth while to examine more closely 
some of the competitive aspects of social 
forms. 

During the past 15 years this field has 
been exploited by the social planners to 
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Finishing machine in horizontal position 
(with fence) 


enough to do a clean, quick job of 
sanding, polishing, and finishing... 


enough to be used just where you 


want it... 


6’ Abrasive Belt 
Finishing Machine 


Reduces your cost per unit for 
sizing jobs on many types of ma- 
terials — polishing and sizing 
metal parts . . . finishing and 
polishing die castings . . . finish- 
ing, finning, and surfacing plastic 
parts . . . edging and burring 
small parts...other small finish- 
ing operations. 

This Delta-Milwaukee Abra- 
sive Belt Finishing Machine is 
a versatile unit. It can be used 
horizontally, with adjustable 
fence for edge sanding and with 
adjustable back stop for face 
sanding. Or it can be used ver- 
tically with 7” x 15” tilting table. 


Built for Dependability 


Famous Delta construction fea- 
tures include: Lubricated-for- 
life, double-sealed ball bearings. 


Completely enclosed housing, 
complying with safety require- 
ments. Exceptionally heavy main 
drive shaft, with large diameter 
drum (51/"). No rubber cover- 
ing required on drums, thus elim- 
inating replacement expense. 
Adjustable deflector on drum 
hood, to catch dust. Suction spout 
on hood. Other features that 
help this machine perform de- 
pendably in continuous high-pro- 
duction service. Efficient dust 
collector also available. 

To enjoy creditable results on 
your finishing operations, install 
a Delta-Milwaukee Abrasive Belt 
Finishing Machine. See your 
Delta distributor, And send cou- 
pon below for free catalog of low- 
cost Delta-Milwaukee Machirf 
Tools it pays you to know about, 


Dimensions: 

Tilting table. 7” x 15” 
Mitre gage groove %e" x ¥," 
Cloth-back belt....6” wide x 48,4” long 





Overall dimensions: 

28” long, 18” wide, 36” high In horl- 
zontal position, 54” high in vertical 
position. 


Shipped complete with Aluminous Oxide belt, tilting table, cast iron stand with belt 
guard, V-belt and motor pulley. Without motor or switch. Shipping weight, 205 Ibs. 


ss [Teor out coupon and mail today//2 aa mmm mmm 


THE DELTA MANUFACTURING CO., 619B E. Vienna Ave., Milwaukee 1, Wis, 


Please send me, without obligation, the latest catalog 
describing low-cost Delta-Milwaukee Machine Tools. 
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Plan shows how G-E chargers 
can be located to charge electric 
truck batteries in their working 
areas. This saves time, labor and 
battery power usually wasted in 
returning trucks to a _ central 
charging station. 










marks the SPOT for a 
G-E BATTERY CHARGER 


Gone are the days when it was necessary to ship electric trucks toa 
central charging station after long hauls or a hard day’s work. Now 
you can charge batteries in truck working areas by simply ‘‘spotting”’ 
G-E Copper-oxide battery chargers at strategic locations where they 
are always ready to do a job. The savings in time, labor and battery 

power are obvious. ‘ 


The charger is easy and economical 
to use. It’s fully automatic so—all a user 
has to do is plug in the connections, 
turn on the switch and the charger does 
everything else. It shuts off automati- 
cally on completion of the charge and a 
built-in control prevents batteries from 
discharging back through the charger 
after the a-c current turns off. 


There are G-E Copper-oxide chargers 
for lead-acid batteries, nickel alkaline 
batteries or combination chargers to 
accommodate both. G-E chargers have 
no moving parts other than the cool- 
ing fan hence, maintenance costs com- 
pared with other types of battery charg- 
ing equipment are negligible. For full 
details write: Section A267-37 Appli- 
ance and Merchandise Dept., General 
Electric Company, Bridgeport, Conn. 
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a greater degree than at any time in our 
history. The planners have used every 
method at their command to further 
government control of industry, with 
the ultimate aim of setting up some 
form of state socialism. It is not for me 
to question their motives. Admittedly 
some of them may be selfish. Some may 
be idealists in quest of the illusory pot 
of gold at the end of the rainbow. 
But there are among the social planners 
those who sincerely believe that our 
system of free enterprise has failed and 
that if mankind is to benefit there must 
be a change. They have used social 
forms to set up competition between 
government and industry. 

These social’ planners and_ their 
schemes cannot be dismissed with a 
categorical denial. Rather it is up to 
industry to prove that it can do a better 
job without governmental intervention. 

Some union leaders have adopted the 
scientific approach to the social forms 
which they aré advocating. Recogniz- 
ing the truism that there is no sub- 
stitute for cold facts upon which to base 
a course of action they have marshaled 
the best of talent in many fields to keep 
them informed. They have developed a 
habit of scientific thinking which has 
aided them on numerous occasions to 
present their case thoroughly and with 
great success. 

Industry, too, must develop this habit 
of scientific thinking in the field of 
social forms. There is a crying need for 
it. Economic and social pressure is de- 
manding it. 


Social Science Research 


Years ago there were no such econ- 
omic and social demands on top inan- 
agement. Accordingly it endeavored to 
do its own research, if it did any, in 
this field. But now as a result of the 
growth of labor unions, the vastly 
changed social outlook, and the in- 
creasing activity of competition, top 
management sorely needs this type of 
scientific approach to its problems. 

We might well ask ourselves if this 
change in public sentiment has been 
caused by smart propaganda on the part 
of labor leaders, poor judgment on the 
part of management for not having done 
a better public relations job, or if it is 
merely a symptom of the changed social 
outlook. The research engineer can 
be of tremendous help in assembling 
data that would answer these questions. 
There is a crying need for scientific 
investigation of the conditions surround- 
ing manufacturing plants, with particu- 
lar reference to the attitude of the 
community coward the local industry 
or company. 

This habit of scientific thinking is 
equally applicable to both large and 
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You save money first because Cuno’s 









new COOLANT-KLEAN is priced 























lower than most filters. Fewer man-hours of maintenance are needed because 


the filter element stays clean longer —up to six weeks... helping to 





produce scratch-free finishes. When the element does need replacing, it’s a 


quick job — under @ 


because each one is priced less 


5 minutes. You also save on the cost of elements 


... and fewer replacements Ga 


are needed. Grinder coolant stays clean much longer, so that saves money, 


ii¢ too. And, seventh, wheel life is greatly extended, so you 


pay less for wheel replacements. 





















COOLANT-KLEAN handles full. 
flow of coolant or cutting oil, re- 
moving all abrasive and metallic 
particles which would cause surface ~ 
imperfections, yet it requires less . 
floor space than other more expen- 
sive types. No filter aid needed. 

No pre-coating. No nuisance of — 
“stuffed type” element. Applicable 
to individual machine or central 





CUNO ENGINEERING CORPORATION 
612 South Vine Street, Meriden, Connecticut 


Gentlemen: Please send information on your 
new COOLANT-KLEAN filter for grinder 
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ROUSTABOUT 


CRANE 


Time and Money-Saver on Jobs like these 


Big Stuff Off and On Trucks, Freight Cars * Moving 
Large Machines and Parts * Handling Bales, Boxes, 
Drums * Moving Big Castings, Motors, Railroad 
and Marine Gear ¢ Loading Air Transport Planes 
Handling Tanks, Pipe, Structural Steel, Rails, Timber 
Installing Heavy Valves, Fittings ... and lots more! 









































Gives you faster, lower-cost 
action on 100 Load-Handling 
Jobs ...all over your place 


Roustabout users in hundreds of different in- 
dustries have found this modern load-hustler 
far more useful than they expected. For it goes 
everywhere — up, down, in and out — keeps 
things moving, prevents delays, meets emer- 

encies without taking crews from other work. 
It handles any load to 72 tons, is built for years 
of overwork — all gears run in oil, ball-bearing 
boom turntable, full-swing boom, smart oper- 
ation. Your Roustabout Crane quickly pays for 
itself by faster load-handling and lower-costs. 
Full facts without obligation — write foday! 


THE HUGHES-KEENAN COMPANY 
623 NEWMAN STREET e MANSFIELD, OHIO 





*@ You can equip your Roustabout 


with magnet for efficient handling 
of scrap, ingots, castings, etc. 


@ You can handle all kinds of 
loose materials with a single- 
line grab-bucket attachment. 


Roustabout Cranes 


By Hughes-Keenan 
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small companies. In the struggle for 
survival a company cannot operate on 
opinion and whim. We are living in 
a scientific age and must use the scien- 
tific approach in every possible field. 

By adopting the scientific approach, 
through engineering research, top man- 
agement should be able to solve the 
problems both of products and social 
forms and coordinate the diverse phases 
of a modern corporation for the greatest 
good of the greatest number. 


Departments Interdependent 


The complex departments of a large 
corporation—sales, production, finance, 
research, industrial and public relations, 
engineering—cannot be independent, 
each reporting separately to one su- 
perior. All are dealing in one way or 
another with products and social forms. 
Each is dependent on the others. And 
all have a direct bearing on the stock- 
holder, the jobholder, the customer, 
and the public. 

Top management is responsible for 
seeing that all departments are coordin- 
ated in carrying out current operations 
as well as in contributing to the long- 
range planning which is so vital to the 
life of any business. 

To accomplish all this requires a well- 
knit organization in which everyone 
knows what is expected of him and does 
it, and in which overlapping of functions 
is minimized, duplication of effort elim- 
inated, and specific responsibilities for 
specific jobs are clearly designated. 

The formation of such an ideal organ- 
ization requires the analytical mind, the 
type of mind that the experienced en- 
gineer possesses. 


Engineer Fact Finding 


I see no reason why it is not possible 
to use an engineering approach to an 
entire organization. An objective, fact- 
finding research organization to evaluate 
all of the many activities of a corpora- 
tion should be of great assistance to top 
management in making decisions. 

To be successful such an organization, 
or such an individual in a smaller com- 
pany, should be on a par with the major 
divisions of a company and report di- 
rectly to the president. It should have 
its fingers on the pulse of the company 
at all times. Too often many a good 
idea has been rejected by top manage- 
ment because its method of presenta- 
tion has been slipshod, weak, carelessly 
thought up, or too cluttered with non- 
essentials that obscure the crux of the 
problem. Then again, much time, 
labor, and thought are devoted to the 
study of a problem which bears only 
an insignificant relationship to the full 
operations of the company. A proper 
research department would have the ad- 
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his hydraulic cylinder could be hogged 

out of bar stock, but.tubing does the 
job with less waste, at less cost— because 
the “hole” is there to start with. This basic 
advantage of steel tubing is obvious enough 
to be often overlooked. 


Fhousands of mechanical parts are made 
faster, easier and cheaper with steel tubing 
—and tubing is just as easy to get as to use. 
In carbon mechanical grades alone, Frasse 
stocks a size range from 3/32” to 10" O.D.... 
for immediate shipment...in a wide variety 
of convenient wall thicknesses. 


If you use alloy or stainless tubing, Frasse 
has it just as handy. Frasse stainless invento- 
ries include types 304, 316 and 347 in broad, 
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AISF 4130. Pipe sizes, too, are immediate- 

ly available in both stainless and carbon grades. 
Frasse has long specialized in the distribu- 
tion and development of steel tubing. Backed 
by over 45 years experience in tubing and its 
uses, Frasse counsel is freely available on your 
production or procurement problems. Call us. 


Peter A. Frasse and Co., Inc., 17 Grand St., 
New York 13, N. Y. (Walker 5-2200) + 3911 Wissa- 
bickon Ave., Philadelphia 29, Pa. (Radcliff 7100) 
50 Exchange St., Buffalo 3, N. Y. (Wash. 2000) 
Jersey City + Hartford + Rochester + Syracuse + Baltimore 


yECHANICAL STEELS AND TUBING 


Stainless, Alley: and-Cold Finished Carbon Steels 
Bars - Sheets - Tubes - Strip - Wire 
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The Cleanable 


<—4%eeCELL 


Sectional+ype Electronic alt 
filter with removable collectos 
plete assemblies. This feature 
eliminates need for providing 
water, oll, compressed air and 
sewer connections at each in- 
stallation. Spare collector plate 
assemblies can be set into 
place and service continued 
uninterrupted while dirty plates 
ere being cleaned, Send for 
Bulletin No. 252. 


Renewable Media 


JLo AMAT 


This ts the only Electronic dry filter on the 
market. Uses sheets of “charged” alrmat 
paper which are renewed manually or by a 
mechanical loader. Combines mechanical 
filtration with Electronic cleaning providing 
continuous service even thru @ period of 
power failure should it occur. Send fot 
Bulletin No. 253. 











































Self-Cleaning 


-MATIC 


The completely automatic oper- 
ation of this Electronic filter 
enswers both the problem of 
gemoving the dust and smoke 
from the air, as well as the 
secondary problem of dispos- 
Ing of collected material. A 
continuous curtain of collector 
plates passes intermittently 
down the front of the filter 
and thru a viscous cleaning 
Bath at the bottom. Send for 
Bulletin No. 250. 














@ AAF offers, for the first time, high efficiency air cleaning in 
three types of Electronic filters to meet any requirement, either 
commercial or industrial, for super-clean air. For the interesting 
story behind the development of these filters which are the result 
of 10 years of research and experimentation, send for the helpful 
booklet "The Magic of Electronics in Air Filtration." 


Shion 
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vantage of being acquainted with the 
basic problems of the company and 
would be able to sift the wheat from 
the chaff and submit the significant 
facts to top management. Moreover, 
top management would be receptive to 
such a thoughtful, logical, and carefully 
prepared presentation. 


Engineering Human Relations 


From what I have said about the 
cold, calculating, and analytical nature 
of the engineer it might seem that he 
would be quite out of place in any 
field where the human equation is so 
important. Happily the reverse is true. 
Just as the engineer studies the mys- 
teries of electronics, the phenomena of 
the atom, and the possibilities of jet 
propulsion, so can he view the human 
equation as another problem in variables 
that must be analyzed. Perhaps engi- 
neering research may be in a position 
to solve some of the rather vexing and 
complicated pioblems of the day. 

One of our biggest problems is to find 
a common ground for labor and man- 
agement. Name-calling will serve no 
a. When all is said and done, 
abor is interested in being assured of a 
decent living and job security. Man- 
agement must make a profit to continue 
to remain in business and reimburse 
stockholders who have invested in a 
company. And the consumer wants 
quality goods at low prices. 

Would a broadening of the scientific 
approach to management help to solve 
this problem? It seems likely that it 
would. . . 

From what I have said it may appear 
that I have envisioned the engineer who 
is handling research for top manage- 
ment as omniscient and omnipotent. I 
have not meant to create that impres- 
sion. In the final analysis this engineer- 
ing research this prospecting for know- 
ledge is nobody’s monopoly. It is not 
necessarily true that because a man has 
obtained an engineering degree, he has 
an engineering turn of mind. There 
are many men with analytical minds 
who have had no formal engineering 
education. But the schooled engineer 
has this advantage—he is thoroughly 
grounded in fundamentals and _prin- 
ciples and has the ability to obtain and 
compare facts with these principles. As 
a result of this background he is in a 
“mer to present recommendations 
ased solely on facts and not merely on 
opinion. . . 


Challenge to Engineers 


Research engineers, as well as top 
management, should be men of ability 
and vision. Without these traits they 
would bog down of their own inertia. 
They would become set in their ways 
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Above map does not attempt to show all 
products available in the various states 










Z).. more than 75 years, Union Pacific has road are ripe for postwar expansion. They have 
served thirteen western states ... been a partner the materials, facilities and space. 


in their development. Union Pacific will continue to play its part in 


This vast fertile territory is more than the bread- the future progress of this western territory by 
basket of the nation. Due to its great wealth of providing unexcelled freight and passenger trans- 
industrial raw materials—ore, minerals, petro- portation over its Strategic Middle Route. 

leum and lumber—it might also be called the 

nation’s treasure-chest. Rivers have been har- 

nessed—providing irrigation and power. And bp he —_ 4 
there is splendid rail transportation. %e goed! 


e ¢ 
jC 
These thirteen western states served by the rail- Gay Yy/0H 


%* Union Pacific will, upon request, 

UNION furnish information about avail- 

PACIFIC , able trial and mercantile 

, sites in t. territory it serves. 

Address Union Pacific Railroad, 
Omaha, Nebraska. 








The Progressive 
UNION PACIFIC RAILROAD 


The Sipaiegrc Middle Loule 
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@ Goergen-Mackwirth engineers Rave designed exhaust 
systems for disposing of all of the objectable by-products 
mentioned above as well as for many other material han- 
dling and dust removal problems. 


One of our customers had a dust problem in his shaker- 
screening and mixing operation. A very fine dust made it 
necessary for employees to use respirators continually and 
caused considerable discomfort. A Goergen-Mackwirth col- 
lecting system was installed which removed the dust and 
allowed the men to work in comfort without respirators. 
The dust was collected inthe special rarified dust collector 
shown above and the air discharged to the atmosphere. 


Let us survey YOUR problem. We will submit recom- 
mendations, design the complete system, prepare drawings 
for submission to the State Department of Labor for ap- 
proval, and install the system in accordance with the Labor 
Department’s rulings. Write or phone for one of our engi- 
neers to call. 


817 SYCAMORE STREET, BUFFALO 12, N. Y., Phone: Cleveland 6661 
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and would son be far behind in the 
competitive race. 

The man of vision is the man of 
optimism. He does not admit that a 
thing is impossible. He is not easily 
discouraged. He forges ahead, despite 
the obstacles and oftimes in the face of 
ridicule. And he is eternally dissatisfied 
with things as they are. 

Without men of vision the world’s 
clock would have been turned back 
centuries ago. In our own day we can 
see what men of vision have accom- 
plished. As we witness the wonders of 
science and industry which are being 
unfolded before the eyes of our genera- 
tion every day he would be a rash 
prophet indeed who would predict a 
pessimistic future for mankind. 

On the other hand some of you 
engineers may be pessimistic about your 
own futures and may have become dis- 
couraged because top management has 
not given due consideration to some of 
your reports. But you should not be 
discouraged. If your ideas are good they 


| will be accepted when properly pre- 
| sented and if you have the persistency 


to get them a fair hearing. 
I, for one, am confident that there 


| are great opportunities ahead for the 
engineer who devotes himself to this 


type of analytical work and who ap- 
proaches management research with the 
engineering type of mind. With his 


_ ability and vision he can find an excel- 
| lent place for himself in an industrial 
| organization. Top management needs 


scientific research and it is up to the 
engineers to accept the challenge 
brought about by the modern demands 
for economic products and social forms. 


* * * 


Fitting Injured Men 
to Regular Jobs 


JOHN V. GRIMALDI, National Conservation 
Bureau, Association of Casualty & 
Surety Executives. 


The successful placement of the 


| physically impaired depends primarily 


on good personnel or management plan- 
ning. If the job is well done, there 
should be a minimum of work for the 
engineer to do. The objective of the 
selective placement program is to fit 
the man to the job, not the job to the 
man. Thus, engineering revision of a 
job as a basic means for placing a physic- 
ally exceptional. worker is frowned on 
and should be used only as a last resort. 

However, before one can recognize 
fully the employment equality between 
the impaired and the normal worker, 
he must cleanse his thinking of any 
misconception concerning the impaired. 
He must be able to look at a noticeably 
impaired worker objectively, and_ re- 
member that a twisted, deformed or 
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HYSTER 


Industrial Trucks 
do more work... 


YOUR BUSINESS can cut 
handling costs and increase net profits 
when a Hyster industrial truck lifts, 
transports and stacks materials. 

This mechanical expediter on wheels 
does an amazing amount of work— 
saves time and money—treleases man- 
power for more productive jobs in 
factory, field or warehouse. 






Hyster “20” 
2000 Ib. capacity 
Pneumatic tires 





Hyster models range in capacity from pea “ao” 
2000 Ibs. to 30,000 Ibs. All models are pati ag 
pneumatic tired, gasoline powered, engi- 
neered and built for fast, efficient, en- 
during service. Illustrated literature sent i; 
gladly ... Distributor sales and service " fi 
in principal cities. — a 

ene 
















Hyster “q 5" 

7500 Ib. capacity 
Hyster “150” (not 
shown) has 15,000 
Ib. capacity 
Pneumatic tires 






Hyster Karry Krane 
10,000 Ib. capacity 
Pneumatic tires 

Mobile crane truck 
with adjustable boom 
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Hyster Straddle 


Truck “M”“ a 
ence § HYSTER COMPANY 
Model “MH” (not 


shown) has 30,000 Ib. 
capacity 2956 N. E. CLACKAMAS ST., PORTLAND 8, OREGON 
1856 NORTH ADAMS STREET, PEORIA 1, ILLINOIS 


Pneumatic tires 





Branch Offices: 





CHICAGO e NEW YORK 
MEMPHIS e SEATTLE 
SAN FRANCISCO e LOS ANGELES 








WORLD’S LARGEST MANUFACTURER OF PNEUMATIC TIRE LIFT TRUCKS AND STRADDLE TRUCKS 
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How the First National Bank Building, Detroit 


SAVED FUEL, POWER, and AIR CONDITIONING EQUIPMENT 


simultaneously improved 


indoor air quality. 


FREE 
DATA 
FILE 


describes by 

example how the basic prin- 
ciples of Air Recovery (the 
extraction of gaseous and 
odorous impurities with 
activated carbon) can be 
profitably applied to any 
commercial or industrial 
heating or air conditioning 
system. 


This handy file folder also contains 
helpful data on ventilation require- 
ments, an installation and operating 
cost comparison chart which demon- 
strates the savings realized when 
Dorex is installed in a new or existing 
system, and a catalog section with in- 
formation on Dorex Air Recovery 
Equipment and other W. B. Connor 
Engineering Corp. equipment de- 
signed to make heating, ventilating 
and air conditioning systems more 
efficient and economical. 


WORKS LIKE A 
GAS MASK 


Nothing is added 
to the air. Vapor- 
ous odors and 
impurities are ex- 
tracted not dis- 
guised, 


The activated carbon used in Dorex 
Air Recovery Equipment is the most 
powerful adsorption material known. 
It has been used for many years in.in- 
dustry for the recovery of chemicals 
in vaporous and gaseous form from 
air. Stale air passed through Dorex 
carbon emerges completely odor-free, 
ready for recirculation without the 
conditioning that an equal volume of 
outdoor air would require, 


W. B. CONNOR ENGINEERING CORP. 
114 East 32nd Street, New York 16, N.Y. 


Please send me free data folder “You 
save fuel, energy and equipment when 
you save heated or cooled air." 


Position 
Company 
Address 


AIR RECOVERY . 
114 East 32nd Street (7-) 


AIR PURIFICATION ¢ 


AIR DIFFUSION 
New York 16, N. Y. 
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THEY SAY AND DO (continued) 


lame body may be equipped, for ex- 
ample, with a fine mind or be capable 
of extreme dactyl dexterity. An im- 
paired person may have any grouping of 
a number of outstanding abilities. 

It is generally our unfamiliarity with 
severe impairments that corrupts our 
thinking, so that we evaluate the im- 
paired solely in terms of the deficiencies 
we see. It would be more appropriate 
if we regarded such workers not as 
physically disabled, but as physically 
exceptional, so that the connotation of 
physical limitation is avoided. Because, 
as we now know, when the physically 
exceptional person is properly placed, 
he will be a desirable employee. 

When a worker is properly placed so 
that the disability does not affect effi- 
ciency in a particular industrial job, the 
disabled workers frequently are more 
efficient than normal workers. . . 

The so-called rehabilitation problem 
and the resultant studies for its answers 
have a deeper significance than we 
might casually observe. The humani- 
tarian and economic motives that 
touched off the demand for research in- 
vestigations have done more than just 
aid the previously almost forgotten 
handicapped man. They have brought 
results that will show the way to better 
personnel procedures for all working 
men. The development of new person- 
nel methods and the worth of some 
now used that have been proved through 
these studies should be applicable 
towards improving the success, morale, 
and safety of all workers. 

A full program for successful placing 
of impaired workers requires the fol- 
lowing elements: A definite company 
policy on jehabilitation, including in- 
struction of the supervisory staff in 
proper principles; analysis of jobs with 
specific reference to possible hiring of 
disabled workers; a standardized inter- 
view for such applicants; medical deter- 
mination of an applicant’s physical 
capabilities; matching man to the job, 
with attention both to physical ability 
and background; job training; and 
periodic review of results of such job 
placements. 


* x * 


Optimum Area of 
Collective Bargaining 


LEE H. HILL, Publisher, Electrical World 
and Electrical Contracting, New York 


One of the most difficult and basic 
problems in the entire field of collec- 
tive bargaining is to determine just what 
is the area of collective bargaining. 
What subjects are within the appropri- 
ate field of collective bargaining?’ 
Should management and union bargain 
about basic wage rates? Hours of work? 
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Here is a panelboard as modern as tomorrow! 
Designed for lighting and appliance branch cir- 
cuit protection and control, nothing has been spared 
to meet every requirement. Compact and attractive 
to please the architect . . . scores of knockouts, 
4-inch gutters, adjustable leveling to please the con- 
tractor . . . nothing to replace or service to please 
the maintenance men .. . years and years of trouble- 
free service to please the owner . . . and quality 
materials and workmanship to please ourselves. 

Everyone is delighted with this panelboard. Stores, 
offices, factories, schools, hospitals, commercial and 
public buildings have found it meets their require- 
ments perfectly. 

The @@ Dubibrak Panelboard has the “extras” 
you want. Individual circuit breaker construction. 
Automatic thermal protection against overload and 


Arank 
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short circuit. Time- 
lag for harmless 
momentary over- 
load. Quick make 
and break opera- 
tion on manual and 
automatic trip. Red button indicator for speedy 
location of automatically tripped circuit breaker. 
Entire front is shock proof and.tamper proof. Heavily 
silvered, double break contacts adds years to the 
life of the panelboard. 

Capacities of 15 to 50 amperes for alternating or 
direct current. Double or triple pole assemblies with 
individual trip per pole are available. Write today 
for Bulletin No. 67 giving specifications, prices and 
many helpful suggestions. 

Ks ELECTRIC CO. 


P. o. Box 357 
$t. Louis, Missouri 
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0 you.can Count on these B 


To the inherent characteristics of steel floor plate (such as durability, 
ability to stand tough traffic, oil, heat, fire and crackproof and no 
maintenance cost) add, for A. W..Super-Diamond thése three dis- 
tinctive advantages well worth knowing about for safer floors. Notice 
the shape of the elevations and the pattern? 30% minimum contact 
area with the shoe. Sloping sides that maintain “sharpness” of con- 
tact, resist dirt collection, make for easier cleaning, better draining. 
And a pattern that matches more easily with less scrap! These are 
reasons why alert architects, builders, product engineers, and purchas- 
ing agents are insisting on AW Super-Diamond Floor Plates. 


Write For 16 page Booklet L-31 Giving Helpful Information on Weight Per Square 
Foot and Maximum Sizes. Alan Weod Steel Company, Conshohocken, Pa. 
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Sales policies? Selling price of the com- 
pany’s products or services? Financial 
policies? Intra-union disputes? Jurisdic- 
tional union disputes? 

The lack of a definition of the field 
of collective bargaining breeds fear and 
distrust. It may even arouse opposition 
to union demands which in themselves 
might be acceptable but are rejected be- 
cause they may lead to invasion of im- 
portant management functions. Union 
leaders complain that management does 
not really and genuinely desire to bar- 
gain collectively. The point is that man- 
agement has, on the whole, accepted col- 
lective bargaining as an essential part 
of the industrial scene. But some man- 
agements have dealt and do deal with 
unions “at arm’s length” simply because 
they are dealing with an unknown quan- 
tity. They do not know whether the 
union will live up to a signed agree- 
ment and they do not know how far 
unions may go in invading manage- 
ment’s functions—and they fear the 
worst. And management, having 
learned by sad experience that collec- 
tive bargaining has resulted in the loss 
of some functions which management 
found essential if it were to continue to 
manage the plant successfully, can 
hardly be criticized for being some- 
what circumspect in its approach to 
the bargaining table. 

True, genuine, successful collective 
bargaining is hampered not only by 
actual union demands within the man- 
agement area, but also by the well- 
grounded anticipation on the part of 
management that such demands may 
be made. Management is aware that 
unions are attempting to unionize cer- 
tain strata of management itself, thereby 
making of management a house di- 
vided. Management knows that unions 
have demanded the transfer to the union 
of certain essential managerial functions, 
such as the maintenance of discipline, 
and management knows the disastrous 
results that have followed when such a 
demand was granted. 

Management is also aware that the 
unions’ attempt to limit its effectiveness 
in the discharge of its functions is not 
always approached directly. Unions 
have discovered that indirect approaches 
have succeeded where direct attacks 
have failed. Such flank attacks include 
the following: 


1. Proposals requiring mutual con- 
sent of management and union before 
any decision can be put into effect, lodg- 
ing an effective veto power in the union 
over such matters as, for example, set- 
ting disciplinary penalties, making trans- 
fers, promotions, demotions, etc. 


2. Demands for joint committees 
with authority (not advisory) to carry 
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PACKAGLD 
Cnc of Fewer 


HERE'S the way to increase your compressed 
air supply quickly if your —_ central compressor 





is overloaded or in need of repair. Install Wayne 
“Packaged Units" in the departments which need 
more air. Give each department air at the proper 
pressure for its special tools or needs. Smaller ¢om- 
pressors spotted here and there in your plant not 
only increase manufacturing efficiency, but offer real 
protection against production stoppage due to lack 
of air and save the cost of operating your big com- 
pressor when only a few departments work over 
time. Ask for a copy of the interesting booklet illus- 
trated here and informative catalog showing com- 
plete line of Wayne Air Compressors. 


cm! AE THE WAYNE PUMP COMPANY, FORT WAYNE 4, IND. 
INDUSTRIAL AIR COMPRESSORS 


LIFTS ° HOSE REELS ° POWER WASHERS ° Oe eS ce oe Se ee 
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FOR ADVICE ON 
MATERIALS HANDLING 


FIG. 136 


ONE OF MANY SIZES AND STYLES 
OF BAR HANDLE PLATFORM TRUCKS 


NOW Is the Time to Engineer 
Your Materials Handling 


Your materials handling system needs to be just 
as carefully planned and engineered as your 
production set-up, or the design of your prod- 
ucts. A planned layout may well be the differ- 
ence between profit and loss, between smooth- 
flowing operation and a time-wasting series of 
bottlenecks. Take advantage of the seasoned 
experience and valuable advice of a Nutting 
Engineer. Because the all-round adaptability 
and versatility of Nutting Trucks has never 
been excelled, he can advise you on the proper 
use of trucks with overhead or floor conveyors 
+ +» assembly or production line use .. . inter- 
departmental use . . . warehouse or shipping 
room use ... as well as situations where only 
trucks should be used. 


Over 1000 Nutting Designs 


55 years of specialized, continuous experience in 
building materials handling equipment is embodied 
in the Nutting line for your benefit. We supply 
every need in floor trucks, casters, wheels—includ- 
ing specially designed trucks for specific needs. 


LOOK in Your Classified 
Telephone Directory 


to contact your nearest Nutting Sales Engineer, or write to 
us direct. Ask for Bulletin 41-G. 





NUTTING TRUCK 


Gnd CASTER COMPANY 





1413 DIVISION ST., FARIBAULT, MINNESOTA 
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THEY SAY AND DO (continued) 


out certain managerial functions, such 
as determination of merit increases. 


3. Demands for a rigid seniority 
structure, such as one depriving manage- 
ment of any opportunity to assign the 
best-qualified employees to specific jobs. 


4. Proposals that every decision of 
management -be subject to reversal by a 
referee who can hardly be expected to 
have as much background on the situa- 
tion as does the management, and who 
has no responsibility for the success or 
failure of the business, 


Great progress in every area of col- 
lective bargaining would be made if the 
unions would officially declare their 
agreement that certain areas are man- 
agement’s exclusive concern and re- 
sponsibility, and that they would not 
make any demands which impinge on 
those areas. Such a statement, if lived 
up to, would remove a great obstacle 
from the path of understanding between 
management and labor, and make it 
possible for the parties to negotiate in 
an atmosphere of give and take, rather 
than fear and prejudice. . . 

The area of collective bargaining 
would be far better clarified if unions 
would publicly state and live up to a 
full al genuine recognition of the in- 
herent right and responsibility of man- 
agement to exercise the usual rights in- 
cident to ownership of the enterprise 
and management’s unqualified right to 
direct its operation. 


Managements’ Functions 


Among these inherent managerial 
functions, but by no means a complete 
list of them, are the sole responsibility 
to determine the product to be manu- 
factured or the services to be rendered 
and the prices to be charged therefor, 
the location of the enterprise, the sched- 
ules of operation and the methods and 
processes to be used; the right to hire, 
promote, discharge, or discipline for 
cause; the right to maintain discipline 
and efficiency of employees, to judge 
performance as to quality and perform- 
ance of work, to control the working 
force, including allocation and assign- 
ment of work and workers. 

Aside from an agreement on the part 
of unions not to seek to take over man- 
agement functions, management’s legal 
obligation to bargain collectively should 
be clarified by amending the National 
Labor Relations Act to specify what is 
meant by such terms as “terms and con- 
ditions of their employment” or ’’griev- 
ances, labor disputes, wages, rates of 
pay, hours of employment, or conditions 
of work,” or “rates of pay, wages, hours 
of employment or other conditions of 
employment,” Since the law provides 








@ There’s 4 CLEVELAND Reamer for every job. 


And every reamer that © 
mark can be counted upon to 
number of holes 
performance, alway 
Twist Drills, Reamers, Sc 
Mandrels, So 


Telephone youR &. 
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The use of a single material reduces 
installation time and costs. Mono- 
Block is strong, yet light and easy to 
cut, whether in straight lines or in 
odd shapes. It yields readily to rivet 
heads or other irregularities of sur- 
face. It can be applied easily and 
quickly. 

Mono-Block is not molded; it is 
felted by a patented B-H process. 
Instead of being a conglomerate of 
compressed nodules, it is an inter- 
woven structure of long, straight 























NAME 





One-block insulation 
for ALL temperatures up to 1700° F. 


Baldwin-Hill Co., 554 Klagg Ave., Trenton 2, N. J. 
Send information on products checked below: 


C Free sample of B-H No. 1 Cement 


C7 No. 100 Pipe Covering—effective 
up to 1200°F. (for long runs over- 
head, underground, Diesel exhausts) 





fibres with millions of dead-air cells 
which are efficient barriers to heat. 

These fibres, moreover, are B-H 
black Rockwool, unusually resistant 
to moisture as well as to heat. This 
means that Mono-Block is long-last- 
ing—stable even under severe condi- 
tions of temperatures and humidity. 

* * * 

The coupon below will bring you 
a sample and full information, in- 
cluding the wide range of sizes and 
thicknesses. 


Baldwin-Hill 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 


CJ Mono-Block—the one-block insula- 
tion for all temperatures up to 1700° F. 


[_] Black Rockwool Blankets (felted 
between various types of metal fabrics) 


POSITION 








FIRM 














ADDRESS 
—_—— 
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that employers are required to bargain 
collectively concerning “conditions of 
employment,” this broad and vague 
term should be defined so that both 
parties may know the extent of this legal 
obligation. 

Such a definition of employer’s obli- 
gations would still permit employers to 
bargain about any other matter of 
mutual interest, but it would and should 
clear the air by letting both parties 
know the subject matter on which col- 
lective bargaining is legally required of 
the employer. 

To fill out the definition of collective 
bargaining it might be well to indicate 
areas which should be specifically ex- 
cluded. I submit that the internal oper- 
ation and organization of the compan 
and the internal operation and orgami- 
zation of the union are fields which 
should be specifically excluded from the 
area of collective bargaining. 

This means that the union has 
nothing to say about who shall be presi- 
dent of the company; and the company 
has nothing to say about who shall be 
president of the union. The union 
should have no influence on the selec- 
tion of the foremen; and the company 
should have no influence in determining 
which employees shall be union 
stewards. Nor should the union have 
anything to say about the company 
president’s salary nor the company about 
the union president’s union salary. Each 
should respect the internal operation of 
the other as excluded territory. 

Other subjects that should be ex- 
cluded from the area of collective bar- 
gaining are the questions of union recog- 
nition and of which union shall repre- 
sent a group of employees. These should 
be subjects for factual determination, 
rather than collective bargaining. 

Particularly deplorable are those dis- 
‘sae (during which the employer is 
tequently but an innocent bystander) 
that are caused by jurisdictional quar- 
tels between unions, whether they are 
caused by desire of two or more unions 
to represent a given group of employees, 
or whether they are caused by multi- 
union claims of jurisdiction over a spe- 
cific type of work. . . 

By taking questions of recognition 
and jurisdiction out of the area of col- 
lective bargaining we shall have elimi- 
nated a fertile source of extremely 
embarrassing and unjustified disputes. 


Steps Recommended 


There is good reason to believe that 
collective bargaining will receive much 
readier and more wholehearted accept- 
ance from management if the unions 
will do these things: 


1. Eliminate union recognition dis- 
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Interchangeable Parts 
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THE LUNKENHEIMER CO., 


In servicing the Bronze ‘“‘Renewo" and 
fron Body “‘Ferrenewo" Valves—both 
regular and plug types —only one stock 
of parts is required. All parts (except 
bodies and bonnet rings) are made 
exactly the same and fit each other 


Repairs are more quickly and easily 
are simplified. The result: Lowe 


ultimate valve cost. 

Lunkenheimer part-inter- 
changeability is fully illustrat. 
ed and described in Circular 


Ask your Lune 
kenheimer 
Distributor for 


@ copy, 
write direct. 


SAVE THIS WAY, TOO! 


For severe throttling service, a regular 
type can be converted into a plug type, 
by simply changing the seat and disc, 
without taking the valve out of the-line. 


Thus it’s not necessary to buy a whole 
new valve—just a matched set of plug 
type seat and disc which interchange 
perfectly in corresponding patterns and 
sizes in a range of pressures from 150 


Lunkenheimer simplicity of design, mini- 
mum number of parts, and fine precision 
workmanship make this and other out- 
standing economies possible, 
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VALVE MAINTENANCE SIMPLIFIED! 


All parts of these valves (except bodies and bonnet 
rings) are exactly the same. They fit each other 


For example—if you need a stem, disc, or seat ring 
for the “RENEWO”, you can use the corresponding 
part of the “FERRENEWO”, and vice versa. 


Thus there are fewer parts to be carried, repairs are 
more quickly and easily made. The labor, time, and 


maintenance is cut down—'way 





SEE 


YOUR 
LUNKENHEIMER 
DISTRIBUTOR! 


Lunkenheimer Distribu- 
tors are located in all 
industrial centers. There 
is one near you—have 
him demonstrate with 
actual mene > in- 
terchangeab parts 
in  RENEWO"" and 
*“*FERRENEWO" Valves. 
it's a big time and 
money saver for any 
plant! 





Cincinnati 14, Ohio 


( OFFICES: NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7. 
EXPORT DEPARTMENT: 318-322 HUDSON ST., NEW YORK 13, N. Y.) 
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THEY SAY AND DO (continued) 


putes, jurisdictional disputes, and other 
interunion disputes from the area of 
collective bargaining by invoking the 
services of the NLRB (or corresponding 
state boards) to determine appropriate 
bargaining units and the legal bargain- 
ing agencies, 


2. Refrain from attempting to or- 
ganize elements of management to bar- 
gain collectively with management; and 
to join management in seeking to amend 
the NLRA so as to make it clear that 
management is not legally required to 
bargain collectively with its own repre- 
sentatives. 


3. Refrain from invading managerial 
functions through collective bargaining 
demands, directly or indirectly, and let 
management know that this is a basic 
element of union policy. ° 


4. em with management in seeking 
to clarify, through amendment to 
NLRA or the regulations thereunder, 
the area in which employers are legally 
required to bargain collectively with 
representatives freely chosen by their 
employees. 


5. Take steps to insure that, once a 
collective bargaining agreement has 
been signed, the union will live up to 
it, and will not seek to protect those 
who violate it. Managements have justi- 
fiably wondered why they should go 
through the ordeal of collective bar- 
gaining if the agreement, when finally 
reached, is later to be disregarded, as it 
is by some unions. 


These five steps can go far to make 
collective bargaining the constructive 
force for industrial peace that its friends 
hope it will be. Genuine collective bar- 
gaining cannot be legislated, it can be 
brought about only by creating con- 
ditions in which it can flourish. 


* * 


Unionist's Plan for 
Production With Freedom 


EDWARD T. CHEYFITZ, National Chairman 
of the Casting Division of the Mine, 
Mill, Smelter Workers, CIO 


Industrial relations is our No. 1 
domestic problem. Upon its successful 
solution hinge- Such- issues. as’ rapid. re- 
conversion, sustained high level of em- 
ployment, and other vital economic 
problems. Unless we arrive at a labor- 
management understanding, we cannot 
proceed to solve any other economic 
problems facing America. 

What is the solution of our labor- 
management. situation? Some people 
suggest “curbs.” They feel that fase. 
tion will solve the problem. At best, 
legislation is negative, and in this day, 
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DEPENDABLE RUGGEDNESS 


112 TONS OF CRUSHED GLASS DAILY? 


EASY WITH A TOUGH IBW HH BELT 


PROBLEM: To haul 112 tons of crushed glass 
each 14-hour day — 365 days a year, and 
through drastic temperature changes. 
SOLUTION: BWH ‘‘Bulidog"’ Belting, of 
course! 

This rugged conveyor belting is made by 
the famous ROTOCURE process of continGous 
vulcanization that insures stamina and ease 
of operation, regardless of how abrasive the 
load. This BWH belt has run continuously 
since July 7, 1942, and .., at a lower main- 
tenance cost. 

Through 65 years of leadership in the in- 


dustry — BWH has pioneered the develop- 
ment of tough conveyor belts and other 
rugged products of dependability. Lock to 
BWH for the solution to your tough problem! 


HAVE YOU A JOB WHERE STAMINA COUNTS? 


Bring us your toughest problems . . . we're specialists 
in solving them. Consult your nearest BWH 
distributor, or write to BWH direct. 


Boston Woven Hose & RUBBER COMPANY 


Distributors in All Principal Cities 


WORKS: CAMBRIDGE; MASS... U.$. A. * P.O. BOX 1071, BOSTON 3, MASS. 
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SELF-GENERATING 


OXYGEN 
BREATHING 
APPARATUS 


Battle-proved in war, this unique achievement of 
M.S.A. Research brings new ease and simplicity to 
the safe protection of workers in respiratory emergen- 
cies. When it is necessary to enter gaseous, smoke- 
filled, and oxygen-deficient atmospheres for rescue or 
emergency work, M.S.A. CHEMOX supplies oxygen 
from a replaceable canister, permitting safe repairs, 
fire-fighting, or escape. Write for Bulletin BM-8! 































® Generates its own oxygen 


@ Gives one hour’s protection in un- 
breathable air 


®@ Weighs only 13/2 pounds complete 


®@ No cylinders, high-pressure valves 
or fittings 


® Fog-free lenses 
®@ Simple to use 





ONE REPLACEABLE CANISTER DOES THE WHOLE JOB! 





MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS & MEADE STS. - PITTSBURGH 8, PA. 


District Representatives in Principal Cities 


In Canada: MINE SAFETY APPLIANCES COMPANY OF CANADA, Ltd. 


TORONTO, MONTREAL, VANCOUVER, CALGARY, NEW GLASGOW, N. S. 
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when all of us are striving for less gov- 
ermment in our economic affairs, the 
proposal for more government is not 
too sound. There are other people who 
suggest that what is needed is labor- 
management cooperation; that if men 
of good-will sit around a table they can 
solve their problems. Cooperation in 
and of itself solves nothing. Are we to 
have cooperation in a vacuum? Coopera- 
tion must always be around certain prin- 
ciples and for certain objectives. The 
answer is neither cooperation nor curbs, 
in and of themselves, although both 
might be useful to implement principles 
and objectives. 

We need a national industrial rela- 
tions policy based upon the concept of 
democratic living in industry. Sound 
policy is always based upon principle. 
Let us examine the forces that operate 
in our workshop. While I do not dis- 
count man’s drive for more and more 
wages, more and more of the material 
things, I emphasize man’s drive for in- 
dividual freedom and personality ex- 
pression. That is a basic motivation for 
unionization. The other basic force in 
the factory is management’s drive for 
production. This encompasses the profit 
motive. 

Our national policy on industrial re- 
lations, therefore, based upon these two 
motivating forces, calls for the accept- 
ance of three principles: 


1. Accept the union and collective 
bargaining. 

2. Accept management’s 
manage. 

3. Accept production. 


I call this national policy based upon 
the three principles “Production With 
Freedom,” and offer it as the compass 
in our present industrial wilderness of 
emotions and prejudices. By this com- 
pass we may steer our course. With this 
yardstick we can solve the daily indus- 
trial relations problems. Against this 
background we can derive the successful 
patterns for democratic living in the 
workshop. 


right to 


* * * 


More Science Needed 
in Management 


REGINALD FE. GILLMOR, Vice-President, 
Sperry Corporation 

Management’s greatest responsibilty 
and opportunity is the advancement of 
the art of administration. It is a great 
responsibility because the governing of 
men underlies and controls the progress 
of all other phases of human relations. 
It is a great opportunity because the de- 
velopment of new concepts in any field 
of management—industrial, for example 
—will be of value in all other fields, 
governmental and social. 

To begin with there is a great need 

































PLAN TODAY TO MOVE COAL THE G-W WAY- 


For bulk coal movement 


-inclined or 


horizontal=- 


* 


Vere bulk coal movement from track hopper to storage requires 

F inclines up to 45°—too steep for apron or belt conveyors but not steep 

the right enough to require elevators —G-W Flight Conveyors do the job with 

maximum economy. They are equally efficient and widely used for 

transporting coal horizontally and distributing it over ground storage 

° * or bunkers. Size and type (single or double chain) are determined by 

witb: 20 the G-W capacity and size of lumps to be handled. G-W offers a full line of 
standard types, or will design flights to fit unusual layouts. 


Tale] bmmee) ‘k's Ze) | In addition . . . drag conveyors, trolley bucket conveyors, apron con- 
veyors, gravity discharge conveyors, screw and belt conveyors — of 
G-W design — are handling coal and ash cheaply and efficiently under 
an almost unlimited variety of space, layout, and time requirements In 
hundreds of installations. 


With 130 years of specialization In the design, construction and 
installation of conveyors, carriers, skip. hoists and elevators, 
Gifford-Wood is particularly well qualified to advise you on a 
complete system for coal- and ash-handling that will best meet 
your needs. Plan today and profit tomorrow with modern, 
efficient and economical G-W conveying equipment. 
Gifford-Wood Co., 420 Lexington Ave., New York 17, 

N. Y.; 565 W. Washington St., Chicago 6, Ill. 

Factory — Hudson, N. Y. 


G-W HANDLES IT GitoRrD+<ho0 


Faster: Easier: Cheaper SINCE 1814 
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RIGHT! We make SHAPES exclusively... 
short or long runs—all kinds, colors, sizes— 
with all the strength, dielectric qualities, 
light weight and machinability of lami- 
nated sheets, rods and tubes. 


SPECIALISTS 
in SHAPES laminated 
from resins and fabrics 
(glass, synthetic or cot- 


of America’s leading. in- YOUR BEST SOURCE FOR 


dustrial engineers. Tell 


us your shape require- 
ments. We probably can 
submit samples sf{milar to 
your needs. Write to An- 


dover Kent, New Bruns- 
UNBREAKABLE e LIGHT « NON-ABSORBENT 

















wick, N. J.— TODAY! 


































New smooth satin alloy 
finish—resistant to corro- 
sion and rust—acts as 
lubricant reducing tool 
wear. Withstands 700° 
Fahrenheit. Highest ten- 
sile without disrupting 
physicals. Here’s a major 
development — a better 
coating than tin, and no 
restrictions. Sizes .003” 
to .080". 



















JOHNSON STEEL & WIRE CO.1NC. 


WORCESTER 1. MASSACHUSETTS 


NEW YORK AKRON DETROIT CHICAGO oe, a a TORONTO 
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for precise management terminology. 
No science or art cam progress very 
rapidly until the terms employed in it 
are carefully defined. The physical 
scientist knows exactly what he means 
when he uses the terms erg, ohm, and 
a vast lexicon of other precisely defined 
scientific terms. 

Management’s terms are for the most 
wy vague and ambiguous. Consider, 
or example, the absence of precision 
in the words government, administra- 
tion, control, coordination, manage- 
ment. All of them have a variety of 
meanings and some of these meanings 
are common to all of them; in fact, 
management can be interpreted to mean 
any or all of them... 


A Lack of Set Principles 


In the art of organization and admin- 
istration there are no generally accepted 
principles. To be sure, many a: er 
books have been written on the phil- 
osophy, the principles, and the practice 
of administration, and there is some 
general agreement among management 
engineers as to such principles as defi- 
niteness of function, correspondence of 
responsibility and authority, limitations 
to the span of control, maximum dele- 
gation and autonomy, and the separa- 
tion of planning from executive func- 
tions. For the most part, however, the 
principles are lookec upon as academic 
and are more honored in the breach 
than the observance. 

Many industrial organizations do not 
even subscribe to the principle of de- 
fining the responsibility and the cor- 
responding authority of the various posi- 
tions in the organization . . . No man 
can make full and effective use of his 
talent and energy unless he knows for 
what he is responsible, to whom he is 
responsible, and how he is to be judged. 

Absence of adherence to principle 
also leads to continual change in organi- 
zation structure. In far too many cases 
the structure is designed for the indi- 
viduals who are available. The proper 
way, of course, is to design the organi- 
zation structure in accordance with 
sound principles, and choose the in- 
dividuals to fit the structure. 

Another indication of the backward- 
ness of the art of administration is the 
fact that no qualifications in education 
and training are required to practice the 
art. A doctor of medicine cannot prac- 
tice until he has met definite standards 
of requirements prescribed by the state 
in which he is to practice. Almost 
everyone thinks he would be a good 
executive, and there is no way to de- 
termine whether he is or not, except 
by the Ba gown process of trial and 
error. training as is given to ex- 
ecutives is usually applied at the lower 
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if the saving of man hours or the paring of pro- 
duction and distribution costs mean anything in 
your business, you can now benefit from the 
advanced design of Northrop Gaines materials 
handling equipment. In Northrop Gaines Air- 
light hand trucks, wheels, casters, and flat beds 
Northrop Gaines Airlight products are available you will find exceptional strength and durabil- 
hotly give you te taslde tosis on tle enct-s- ity, light weight and smooth action. 


ting equipment. Or write today for complete 
details. Address Northrop Gaines, Inc., Dept. FMM-2 


NORTHROP A GAINES, INC. 


1985 East 16th Street, Los Angeles 21, California 


Northrop Gaines Airlight products are guaranteed for life agoinst 
defective workmanship and materials 
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ARMOURCLAD FIBRE COMBINATION DISC! 


Faster-working Armour Abrasives Mean More Production 








In the days ahead, competition will be keen. To get in- 
creased volume you'll need the fastest tools and the best 
abrasives possible. 







For better, faster finishing there are specialized ARMOUR 
ABRASIVES designed to do a better job at less cost. The faster, 
sharper, cooler-cutting Armourclad Fibre Combination Dise 
is only one of Armour’s complete line of better metal- 
working abrasives. 














It will pay you to call on Armour’s experienced techni- 
cians. They will gladly help you choose the abrasives and 
methods which do your jobs best. 






ARMOUR 






WORKS 


ARMOURCLAD . DIVISION OF ARMOUR AND COMPANY 
DN or : 1355 West 31st Street e Chicago 9, Illinois 
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levels—the result often being to make 
the lower levels critical of their seniors 
when they find that the senior does not 
practice the precepts which have been 
taught to the junior. 

One of the most difficult problems 
in human relations arises from the in- 
definiteness of management’s social 
responsibility. Its only direct respon- 
sibilty at present is toward its stock- 
holders; it cannot assume responsibilty 
for building up purchasing power as 
well as purchasing desire, but unless it 
is given that responsibilty, all stock- 
holders will suffer from decreasing mar- 
kets and profit margins as well as high 
taxes and social instability resulting 
from widespread unemployment. 


Union Situation Is Similar 


A similar situation exists in union 
management; its principal responsibilty 
is to get the highest possible wages for 
its constituents, but carrying this to an 
extreme results in increased costs, 
higher prices, and the dangers of infla- 
tion, and unemployment. No doubt 
the leaders in both management and 
labor fully appreciate this problem, but 
they do not have the authority to 
solve it. . 

We in management are pioneering in 


| one of the most important and difficult 


phases of the relatively young art of 
human relations. While taking satis- 
faction in the progress we have made, 
we must not forget that the art of hu- 
man relations with its essential com- 
ponent, management, is now the limit- 
ing factor in the progress of mankind. 

We must make further and _ faster 
progress by applying the scientific and 
engineering technique of disregarding 
the conventional, discovering and ac- 
curately expressing the fundamental 
laws, and cooperating with one another 
to gain the general acceptance and ap- 
plication of those laws. 







Materials, Wages, Costs 
in the Post-War World 


(Following are excerpts from talks 
given before the recent annual meeting 
of the Society for the Advancement of 
Management.) 


Basic Problems in 
the American Economy 
WILLIAM L. BATT, Civilian Production Ad- 
ministration 
Americans traditionally have been in- 
different to their interests in raw ma- 


terials supply. It has been our com- 
fortable habit to think of the United 
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HAT is the fastest, easiest, most economical method of 
unloading and storing material ? Time study men have 
found that the more you can handle in a single operation, the 
lower will be your cost. For peak handling at top speed, the 
new Crescent Electric PALLETIER is the answer. 

After nearly eight years of research—with an eye on your 
needs—the Crescent PALLETIER is ready to lift your loads and 
lower your handling costs. Built for fast, safe, easy handling, 
it will pick-up, store and unload packaged material in a jiffy. 
Silent, quick, nimble as a cat, it will purr through your 
warehouse, slip into narrow areas, speed up inventories and 
reduce damage to merchandise caused by excessive handling. 
You'll be able to use more storage space, too. The standard 
PaLLetTiER will negotiate a 7-foot car door and can store 
material 108’ above the floor. With forks inverted, it can 
store 18214” above the floor. 

The new Crescent Electric PaALLEeTiER has been designed 
for dependable and efficient service. Protection against forced 
acceleration is safeguarded by full magnetic controls. Foot- 
operated electro-mechanical brakes are mounted on each 
driving wheel. Emergency braking is provided by direct- 
acting mechanical wheel brakes from the same foot pedal or 
from the operator’s seat. Exceptional stability in handling 
heavy loads is further increased by the location of the trouble- 
free tilting cylinder. 

Easy access to all mechanisms adds to the long procession 
of PALLETIER advantages that make it the last word in low. 
cost materials handling. Send for complete details and spe- 
cifications today. 


CRESCENT TRUCK CO., 1100 Willow St., Lebanon, Pa. 
Industrial Truck and Tractor Specialists Since 1917 



















































































: ABBOTT? 


THE ABBOTT BALL COMPANY 





YOU CAN 
CARRY THE LOAD AS PLANNED 


with UNINTERRUPTED 


PERFORMANCE 
SPECIFY "ABBOTT" AND BE SURE 


ot!"T BALLS 


HARTFORD 10,CONN. U.S.A. 


























































































You can't have producti ing thly without 
your equipment and p I being at par. One of 
the most important steps in efficiency is strategically 
placed drinking water. Work feel refreshed, do 
their work better, and save steps where handy, 
health-safe Halsey Taylor Drinking Fountains are in- 











stalled. Distinctive features that safeguard 





health and p te better working diti 
write for catalog! 
THE HALSEY W. TAYLOR CO., Warren, O. 
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THEY SAY AND DO (continued) 
~~ 
States as a land of unlimited matesia] 
resources. The familiar materials like 
iron and steel we had in abundance, 
and it was easy to assume that we were 
similarly rich in all those things needed 
by an economy that had grown as ours 
had. We overlooked two vital facts: 





1. Many of our most essential items 
had of necessity to come from abroad 
because they were not found here. 


2. Our own supplies might some day 
be used up. 


As to the first, such critical raw mate- 
rials as tin and nickel do not exist in the 
United States, at least not in usable 
quantities. No completely satisfactory 
substitutes have been found for either. 
We must look to foreign sources for 
tliese as many other less well known, 
but vitally important, materials. 

As to the second, it is painfully clear 
that the abnormal demands of two wars 
plus two decades of heavy civilian con- 
sumption have taken an irreplaceable 
toll. Our high grade iron ore deposits 
in the Mesaba range have not many 
years left. The deposits from which 
high-grade zinc concentrates are pro- 
duced are being rapidly exhausted. Our 
good copper deposits will be a thing of 
history in another 25 years. There is 
much argument about petroleum, be- 
cause of the unknown nature of possible 
reserves, but many authorities will tell 
you that our petroleum resources may 
well approach the scarcity range within 
this lifetime. 

We never had much high-grade baux- 
ite—the familiar base for aluminum— 
and we have used up a good part of 
these limited resources in the recent 
emergency. 


Future Scarcities 


I could give many more examples, but 
this will be enough to emphasize the 
point I want to make, and that is that 
the United States is passing, slowly but 
surely, from a country of plenty to a 
country of scarcity in the field of metals 
and minerals and other essential sup- 
plies. It will be said, of course, that we 
have reserves of low grade materials that 
we could fall back on, and to some ex- 
tent we could, but at much higher cost 
and with great difficulties. 

Our technical and scientific skills 
will, of course, find new materials by 
the synthetic route. Some of these will 
take the place of items in short supply. 
Some will open up new fields of use. 
But important as the development of 
these new synthetics is, they can hardly 
be expected to make up for future pos- 
sible domestic shortages in many of 
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BULLDOG LO-x Ventilated Bus Duct 


INCREASES POWER... 


Pioneer in the field of Plug-in Bus Duct for 
Branch Circuits, BullDog also leads with a 
Low Reactance (LO-X) Feeder Type Bus Duct 
in which exceptional design assures outstand- 
ing performance. 


DECREASES VOLTAGE DROP 


mits current with less reactance, lower voltage 
drop and reduced operating temperatures. 
Available in ratings from 600 Amperes to 
4000 Amperes, 600 Volts or less, it is the most 
efficient and economical distribution system 


now available for Feeder and Welder Circuits. 
There is a BullDog field engineer in your 

vicinity ready to serve you—or if you prefer, 

write us direct for descriptive Bulletins. 


Using a unique method of arranging bus 
bars, termed “paired phasing” and mounted 
in an open mesh casing of expanded metal, 
BullDog Ventilated LO-X Feeder Duct trans- 


BULLDOG 


QLECTRIC PRODUCTS COMPANY 


BUY VICTORY BONDS SALVAGE PAPER 


Also Manufacturers of 
Vacu-Break Safety Switches—SafToFuse 
Panelboards—Switchboards—Circuit Mas- 
ter Breakers—Universal Trol-E-Duct for 
flexitle lighting—BUStribution Duct for 
“Plug-in” power—Industrial Trol-E-Duct 
for movable “loads.” 


DETROIT 32, MICHIGAN, 
In Canada: 
BullDog Electric Products of 
Canada, Ltd., Toronto. 
Field Offices in All Principal Cities, 
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WHEN THE 


Hydrovecéyese 


TAKES OVER... 


THE “OTHER 3 MEN” 
JUST AREN'T THERE 


With the amazing new motorized HYDRO-Lectric Lift Truck, one 
man automatically does the work ordinarily requiring four. 


Actually, a child can operate the HYDRO-Lectric because it 
responds instantly to “finger-tip” control. No physical effort other 
than steering is required. 


The HYDRO-Lectric is a brute for strength and stamina. Users 
claim it easily whisks along the heaviest loads . ... gives constant 
24-hour-a-day service with negligible downtime . . . . pays for 
itself five or more times a year. 


We think you'll agree this is something worth investigating. 


Send for folder “A” on the HYDRO-Lectric and other Stuebing- 
designed single and multi-stroke hand lift trucks. 


7 LIFT TRUCKS, INC. 


W.W.W.STUEBING / 
Walter Stuebing, President 


2425 Spring Grove Ave. Cincinnati 14, Ohio 


Cincimmat 
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copper and zinc—perhaps high-grade 
iron ore and petroleum, that have made 
such contributions to the development 
of our mass production efficiency. 

It may not be stressing the point too 
far to suggest that we are moving 
toward an economic position similar to 
that in which England has found her- 
self, that of having to depend on im- 

orts in order to maintain her very 
ifeblood of existence. It may hurt our 
pride, but harden our decision, to ask 
ourselves if the remarkable combination 
of assets which enable this country to 
develop its fantastic strength, are gone 
forever. 

Some of these assets, however, we 
need never lose. We may waste them 
through carelessness, dissipate them 
through indifference, but they need not 
inevitably be used up if we will it to 
the contrary. 

The great American asset of skill is 
ours for always if we wish it that way. 
No country in the world has had so 
high an average of individual skills as 
this one. More and better goods have 
steadily been produced and generally at 
lower and lower prices in terms of real 
wages. Invention and development 
have proceeded without material inter-. 
ruption. The electrical industry, the 
automobile industry, chemicals and 
plastics—these and many others—have 
increasingly contributed to a_ better 
standard of living, to higher wages and 
shorter working hours. 

The American people, with their 
wealth of material resources, their skills, 
and their cooperative approach, have 
undeniably created the most powerful 
nation in the world. But with this 
power must go responsibility. Respon- 
sibility to our own people at home, 
whose living has, to so large a degree, 
been integrated into a national fabric 
through the growth of business units 
and urban concentration. Responsibility 
to other nations, whose well-being is 
more and more dependent upon what 
we do. Our — and import policies, 
our lending policies, our control of im- - 
migration, and just the state of our in- 
ternal prosperity—all these currents in 
our domestic picture may well grow to 
tidal waves as they reach foreign shores. 
Whether we like it or not, we have a 
responsibility for cooperation with the 
rest of the world, which we dare not 
evade or avoid. 


Grounds for Optimism 


Now cooperation .is a trait of the 
American people, and the cooperative 
= in the solution of our more 
obvious problems at home, at least, 
should present no basic difficulties. The 
almost nation-wide conflict today be- 
tween labor and management is serious 










































































Head of a famous family 


Distinctive, the World over, is the head 
of a Toledo Scale. In factories, dairies, 
mines or mills—wherever seen it means— 
Accurate Weight. For inside the Toledo 
head is that ingenious Toledo full-floating, 
double-pendulum device which balances 
weight against weight to give accurate 


weighings with split-second speed. 


Today it is true, as it has been for more 
than thirty years, that “Toledo on your 
scale head means ACCURACY in your 
weighings.” 


Watch for this head—you'll see 
it where Accurate Weights are 


wanted. 


Toledo Scale Company, 
Toledo 12, Ohio, U. S. A. 
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have you overlooked 


Oil Pe 

Many companies have been able to reduce 
the cost of certain manufacturing operations 
by as much as 20% through use of Honan- 
Crane Oil Purification Equipment. Keeping 
oil free from dirt or abrasives reduces cost of 
oil used, lowers maintenance costs, increases 
production and lengthens machine or engine 
life. The savings in costs are so great that no 
engineer or executive can afford to overlook 
this important operating principle. 

If you are interested in reducing manufac- 
turing costs, ask yourself these two questions: 


Is there an operation in our plant 
where oil purification would reduce 
operating costs (Internal combustion, 
Diesel or steam engines; turbines; cut- 
ting, grinding, boring, honing ma- 
chine tools; rolling mills; compressors, 
hydraulic equipment or any other op- 
eration in which quantities of oil are 
used more than once)? 


Do we have Honan-Crane Oil Puri- 
fication Equipment to handle our 
problems arising from dirty or con- 
taminated oils? (Honan-Crane gives 
more efficient results.) 


Honan-Crane’s extensive research and engi- 
neering facilities are steadily uncovering valu- 
able information for industry in the science of 
keeping oil clean. Write today for complete 
information on the value of oil purification 
in your business. 


HONAN-CRANE CORP. 
402 INDIANAPOLIS AVE., LEBANON, INDIANA 
Subsidiary of 


HOUDAILLE-HERSHEY CORP. 
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in its effect on reconversion and at 
some points, it seems to me, inexcus- 
able, but I do not believe it is symptom- 
atic of any fundamental cleavage. Some 
way or other I think this problem will 
be worked out. 

Cooperation in the international field 
is more difficult, and the outline of a 
better future is not so clear. Partly that 
is so because we have been so self-con- 
tained; we have made a comfortable 
fetish from the usually misquoted ad- 
vice of President Washington on en- 
tangling foreign alliances; partly because 
so many of our foreign experiences have 
been unhappy, we fail to distinguish 
between those widely entered into and 
those of haphazard incident. 

It is only just now that we perceive 
that our tripartite system of balanced 
power in government does not lend 
itself too well to international negotia- 
tion, and frequently leaves foreign gov- 
ernments and their nationals in grave 
uncertainty as to our position. There 
is no time to waste, as I see it, in finding 
operating devices at least, which will 
tend to facilitate such international ne- 
gotiations and alleviate those dangerous 
uncertainties. . , 


Need for World Trade 


A very considerable difference of 
opinion exists in America with regard 
to the place of the United States in 
world trade. Many people who regard 
themselves as well informed will insist 
that our prosperity is not materially in- 
fluenced by the business we do abroad, 
and particularly when the problem of 
payment for those goods has to be taken 
into account. They will point to the 
relatively small amount of such trade, 
and conclude that we could as well do 
without that, if, as they assume to be 
likely, increased imports and defaulted 
foreign loans or credits must follow. 

Such reasoning is fallacious. Many 
areas of our country and many indus- 
tries depend heavily for their very exist- 
ence, let alone any prosperity, on trade 
abroad. While the amount of such trade 
in total may be termed marginal, it can 
well represent the difference between a 
prosperous country with a steadily ris- 
ing standard of living and one where 
prosperity is marginal and uncertain and 
the standard of living under pressure 
to save itself. 

The goods we should be bringing in 
to provide payments for our exports 
have, of course, the same or greater 
effects in their home countries. 

It can be only a timorous philosophy 
that does not encourage every effort to 
enlarge the flow of two-way trade. To 
provide such an atmosphere, nations 
must, of course, and ours in particular, 
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Interchangeable Control Units 


From this complete line of Control Units (black Bake- 
lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination. . . Standard housings 
may be had in steel, cast, weatherproof, flush with 
brass plate and box, or in separate units. 


As indicated above, complete Control Units may be 
ordered by Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control... 
Motor Starting Switch Catalog 9-M — on request’— lists the 


complete line; our engineers will gladly cooperate in laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. A. 
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' 
MM Industrial Tractors . . . offered in 3 sizes | 











































loading or piling raw materials and finished 
products of all kinds . . . crates, boxes, bales, 
heavy castings, structural steel, sand, crushed 
rock, coal, etc. Extra Heavy Duty front axle 
and tires, heavy Ross steering gear with Twin 
lever, and heavy cast front wheels make MM 
Industrial Tractors ideal for use with loaders, 
lifting forks, lifting cranes, material buckets. 
Front power take-off drive for operating hy- 
draulic or mechanical lifting arrangements 
permits control of attachments with tractor 
standing still or in motion. 

MM Indistrial Tractors provide the ideal 
power also for snow plows, bulldozers, rotary 
brooms, mowers, etc. All attachments are 
quickly interchanged, or detached to release 
the tractor for other jobs, and most attach- 
ments do not interfere with the tractor for 
pulling or pushing. ; 

MM Industrial Power Units offered in 7 
sizes from 20 to 240 H. P. provide steady de- 


ators, pumps, conveyors, compressors, hoists, | 
winches, cranes. 


on request. 


MINNEAPOL 


POWER IMPLEMENT COMPANY 


MINNEAPOLIS 1 eal 


from 27 to 64 H. P. .. . are adapted to heavy 
drawbar work as well as lifting, carrying and \j 


pendable power ideal for operating gener- Fa 


Complete specifications will be furnished § 






hundred other purposes 
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fight against unnecessary restrictions on 
trade. There must be a willingness to 
lower tariffs, to work against bilateral 
arrangements, to facilitate good com- 
mercial loans and usable credits, to free 
the operations of shipping wherever that 
can possibly be done—in other words, 
really to want to buy from and sell to 
the nationals of other countries. The 
people of the United States unhappily 
still have a long distance to go in this 
direction; but if they want the maxi- 
mum of employment and prosperity at 
home, they have only one way to go. 
They will insist that their government 
strengthen its organization in the field 
of foreign trade and international eco- 
nomics, so that it can deal firmly and 
promptly and intelligently with other 
governments; this will involve determin- 
ing long-term policy, and generally ad- 
hering to it from one administration to 
another. 









































































Union Labor’s Views 
in Wage Controversy 


SOLOMON BARKIN, Director of Research, 
Textile Workers Union of America 

































Present price controls provide flex- 
ible limits within which we are shaping 
our post-war economy. We hope that 
it means resistance to price increases; 
pressure for a more equitable distribu- 
tion of industry’s gains; and a stimulus 
to greater economic efficiency. It must 
become a tool for the development of a 
progressive balanced economy. We can- 
not tolerate recurrent business depres- 
sions and the underemployment of 
our manpower and resources, with their 
attendant human and material costs. 
The war has taught us that we can at- 
tain new levels of general well-being. 
Still higher levels can be shared in 
peace. Price controls must serve these 
broader objectives of assuring all Ameri- 
cans economic security, prosperity, sta- 
tus, and opportunity. 

Other democratic countries are de- 
liberately shaping their destinies in the 
direction of balanced expansion. We 
must review our past and lay out new 
roads. Our policies have favored ex- 
pansion but the costs were excessive. 
We cannot repeat these costly trials 
since the rest of the world is sensitively 
integrated with our own economy. We 
are pressing for even more intimate in- 
terdependence. Uninterrupted expan- 
sion of our economy, a rising standard 
of living, and a balanced price structure 
are vital and indispensable. 

Labor’s current wage program is an 
essential part of any program for a 
progressive, stable, economic society. 
Unfortunately, our industrial autocrats 
seized the present differences on wages 
both to test labor’s strength and to pre- 



































Here’s How Blackhawk Socket Wrenches 


SAVE 2 HOURS A DAY on this Job 


> 
— ee 


BLACKHAWK’S EXCLUSIVE COMBINATION OF 
FEATURES SAVE YOU TIME AND MONEY 


NLY Blackhawk Wrenches combine all these features 

— sturdy, thin walls that let sockets squeeze into 
tight spots — clean, hot broached sockets for long life and 
less nut wear—patented thumb release Lock-On for extra 
safety—all the drives to serve the complete range of socket 
sizes—and a complete assortment of handles and accessories 
that build up into scores of combinations for extra utility. 
Ask your Blackhawk Industrial Supply Salesman for a 
Blackhawk wrench catalog —or write us. 


A Product of BLACKHAWK MFG. CO., Dept. W2726 Milwaukee 1, Wis. 


ttlways Specify 


BLACK HAWK «x=: 
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.. Steps-up plant efficiency 
THROUGH RAPID DISSEMINATION 
OF INSTRUCTIONS! 


BOGEN Communo- Phone, paging 
and music distribution equipment, re- 
pays its nominal initial cost many 
times. Instant communication between 
executives and personnel introduces a 
new conception of efficiency. Records 
and accounting are immediately avail- 
able, supervision is vitalized and mes- 
senger service minimized. Further- 
more, telephone requirements are 
lightened—a major economy in itself. 
In production departments, the dis- 
semination of music is a proven factor 
in bettering morale, reducing fatigue 
and “upping” production. BOGEN 
equipment—diversified and flexible— 
meets every requirement «e+ economi- 
cally! Illustrated literature on request. 


Address inquiries to Dept. K 
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MASTER CONTROL DESK: 


This Kelly Field, Texas, unit is one of the finest 
installations in the country. trols 10 remote 
Administrative Centers, each with multi-station 
sub-master con- 
trol of speakers 
in sub - sections. 

id - casts to 
157 areas) two- 
way talk to 10 
master sub-sta- 
tions or any unit 
in system. In- 
cludes sadio, 
phono. 








THE STANDARD OF PERFORMANCE 


SOUND SYSTEMS e« 





THEY SAY AND DO (continued) 


vent new lines of economic policy being 
pursued. The outcome of the present 
trial is as serious to our national wel- 
fare and to the development of world 
policy as the disposition of atomic 
power. Unless we can break sufficiently 
with the past to develop new policies 
which will prevent wide business fluc- 
tuations, we shall both injure ourselves 
and the cause of world peace. . . 
Management has reacted variously 
to this program. Thousands of em- 
7 in numerous industries acted 
avorably and voluntarily granted in- 
creases. The overwhelming number of 
them neither asked nor secured price 
increases. Unfortunately a number of 
leading American corporations in the 
semi-monopolistic industries have 
chosen this occasion to challenge or- 
ganized labor; resist reconversion at 
present price levels; and curb this gen- 
eral wage movement. They refuse to 
share the responsibility of evolving a 
progressive balanced economy. Reas- 
sured by their own financial powers of 
resistance, reinforced by favorable tax 
laws and their opportunities for sabotag- 
ing reconversion without easy public dis- 
cernment, they have precipitated this 
conflict, hoping thereby to weaken 
unions, and gain price increases. 


Wages and Business Cycles 


The importance of the present con- 
flict in the field of economic policy 
lies in the desire to introduce a new 
course in wage-price relationships. The 
customary sequence in this country has 
been for wages to rise toward the end 
of a business upswing and for wages 
to drop early in a business recession. 
This pattern has been repeated for 
more than a century. The first break 
occurred during the NRA. The wage 
increases were hastened and granted 
early in the business expansion and 
in some few instances in anticipation 
of the rise in business. ‘The second 
important event occurred in 1938 
when wage reductions were generally 
stopped in the face of a depression 
and price reductions. At present wage 
increases are being secured prior to 
the realization of the entitel: civilian 
business because of the generous price 
margins, the anticipated high heme 
of business, and the recognition of the 
soundness of this course to sustain 
business prosperity. . . 

Further support for this policy is 
derived from our experience that 
higher wages will support a higher vol- 
ume demand for goods and thereby re- 
duce costs. A significant fact ob- 
served during the war is that profits ex- 
panded despite declining -unit profit 





margins, Peak volume can do more to 
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Quick assembly is one important ad- 
vantage of standard ArMco STEELOX 
buildings. For example, once the foun- 
dation is in, an inexperienced crew of 
four men can assemble a 12’ x 24’ build- 
ing in 10 hours. And because ARMcO 
STEELox buildings are “portable,” they 
can be moved from one location to 
another in less than a day! STEELOx 
panels can be salvaged 100% and re- 
used many times. 


Bonderized for Painting 
Prefabricated sections of STEELOX 
buildings are durable. The Bonderized 
Galvanized Paintcrip surface can be 
painted immediately. StEELox build- 
ings can be quickly wired, easily 
insulated. Tight flanges help prevent 
penetration of dust, insects, or vermin. 
And all-steel construction is an excellent 
fire-barrier. 

Get prices and the complete story of 
Armco STEELOX buildings by writing 
Armco Drainage & Metal Products, Inc., 
795 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Send for 
Pocket-Size Booklet 
""WHAT WE MAKE" 
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Do the Job Right with 


Kapid-Wheel convevor 


Help yourself and your employees’ 


“aching backs” by using Rapid-Wheel = [=== 





Gravity Conveyor. Now available in 
standard 5’ and 10’ sections. 


It’s wise to Conveyorize! Send for 
your FREE copy of the new Rapid- 
Wheel Conveyor catalog. Complete 
features, specifications, data, acces- 
sories and uses. Write Today! 








is " 


OFFICES IN PRINCIPAL 





POWER BOOSTERS 





tne Rapids- Standard Lo..|ne. 


Sales Division—370 Peoples National Bank Bldg., Grand Rapids 2, Michigan 





i) STEEL FORGED CASTERS - — - CONVEYORS - 





THEY SAY AND DO (continued) 


reduce costs than any other factor of 
cost. High consumer demand must 
be sustained to replace the volume pro- 
vided by the government’s expendi- 
tures. An investment by industry in 
high wages must be the cornerstone 
of a post-war wage-price policy. 


Selling America Short 


Companies which are challenging 
labor’s program aré selling America 
short. They are planning on a severe 
contraction in demand. They are cal- 
culating costs on low operating rates 
and therefore fear high wages as part 
of such low operating conditions. . . 

The principal determinant of cost 
and profits in most American industries 
is not really labor cost, but volume. The 
major consideration must therefore be 
the maintenance of a ready purchas- 
ing power to insure volume. Capacity 
operation reduces costs and increases 
the ability to pay wages. High re- 
turns to management are assured and 
all at lower prices for the consumer. 
It is the only sound principle on which 
our economy can be operated. The 
present controversy on wages has 
projected to the fore the issue of the 
rate of operations. High operating 
rates must be the basis for all calcu- 
lations; there is no risk in making this 
assumption. . . 


High Wages and High Production 


High wages reduce cost by providing 
the basis for volume operations. They 
permit the easy transference of custom- 
made articles to mass production basis, 
and its attendant reductions in cost. 
They permit the diffusion of cost over 
a large volume of items. 

Our belief in the ability of industry 
to absorb these costs is strengthened 
by the impending increases in produc- 
tivity. Reconversion will mean higher 
man-hour output in all industries. Dur. 
ing the war great strides were made 
despite the use of the less efficient 
workers; high labor turnover; new 
methods; changing products; long 
hours; insecure living conditions; and 
unfavorable personal circumstances. 
The reversal of these conditions, if 
accompanied by adequate wages and 
security, will immediately be reflected 
in higher man-hour output. The 40- 
hour worker is always more productive 
than the 50- and 60-hour worker. The 
stable worker in his prime is a better 
producer than those previously em- 
ployed. The satisfied worker always 
outdoes the disgruntled one who is 
not adequately fed or who is dis- 
traught by poverty. The return of 
peace means the continuance of im- 
provements made during the war, the 
introduction of new ideas and equip- 
ment and the reorganization of plants, 
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Patented “Breather” Holes in 
the casting allow the rubber to 
expand under pressure and con- 
tract when the pressureisremoved. 


Patented Lifetime Self-Lubrica- 
tion System. Hour-glass design 
forces grease centrifugally to the 
sealed, precision-built bearings, 
which are lubricated for life. 


Variety of Sizes. Standard sizes 
are 6", 8”, 10” and 12”. Special 
sizes can be made to order. Fit 
all standard size axles. 


Cut-Resistant Tread stays true, 
easy to push or pull. Silent. 





Heaving decks and hastily laid, perforated landing mats were 
tearing to pieces the tail-wheels of Navy fighters and bombers. 
Flight operations were being retarded. Tremendous stocks of 
spares had to be maintained. Thousands of man-hours and 
plane-hours were being lost because tail-wheel replacements 
had to be made after a few landings. 


Needed —rush!—a tail-wheel that could stand up against ter- 
rific impact, heavy loads, knife-sharp edges and abrasive 
surfaces. The Navy enlisted the services and rubber know-how 
of Thermoid-Grizzly. The Tread-Lock Tail-Wheel developed 
by Thermoid-Grizzly solved the problem, outlasted previous 
types of tail-wheels literally 100-to-1. 


The same, tough, war-proven Tread-Lock Wheel, adapted for 
industrial use, is now available for new equipment and for 
replacements. For further information, write for the folder 
“Industrial Wheels”. Thermoid-Grizzly Wheel Sales, Chicago, Ill. 


Ihermoia -Grizzly 


WHEEL SALES 


DIVISION OF THERMOID COMPANY, WRIGLEY BUILDING, CHICAGO 11, ILLINOIS 
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METAL TRIM 

PIPE TUBING 

SHEET METALS 

SOFT STEEL 

STEEL PIPE 
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BRASS 
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LIGHT ANGLES 


Power Hack Saw Cutting of 
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IRON PIPE . 
LIGHT ANGLES 


Band Saw Cutting of 


DRILL RODS 
IRON SHEETS 
METAL WOOD 
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PIPE 
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ALUMINUM 
BRASS SHEETS 
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MY Om) STAR metal cutting 


book tells the proper 

| selection, care and use 

/ of Hand and Power 

Hack Saw Blades and 

Flexible Back Band 

Saws for the materi- 

als to be cut. Send for 
FREE copies. 
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layouts, methods and machines. It is 
probably conservative merely to quote 
the forecasts of the Bureau of Labor 
Statistics that we can expect at least 
a repetition of the experience of the 
last wat, a 10 percent per annum in- 
crease in productivity. 

Moreover, wage increases provide 
constructive stimulation not only to 
individual plant economies but to im- 
provements in the organization of in- 
dustries. They have frequently led to 
the reorganization of the relationships 
within an industry so that wasteful 
duplication of services is eliminated and 
excessive handling of products is re- 
duced. These structural changes _por- 
tend sizable long term savings. Pos- 
sibly it may produce these savings in 
distribution costs which we seek. 

Freely granted and negotiated wages 
can also serve as a basis for improved 
labor relations and the foundation for 
labor-management cooperation. Dur- 
ing the war labor-management com- 
mittees have produced great savings. 
With constructive industrial relations 
they can be continued profitably during 
the peace. 

Costs in industry are not fixed. Only 
a dynamic conception of the ever- 
changing relationships within industry 
can furnish us a clue to the ability of 
industry to pay. Management has al- 
ways proved itself to be resilient and 
resourceful. It provides the faith on 
which we base our expectations for 
ever-rising standards of living. The 
denial of wage increases at this junc- 
ture is merely a confession of an in- 
dividual employer that he no longer 
believes in the very system of progres- 
sive enterprise which he urges. 

Further, high wages produce a stable 
work force. Labor turnover costs, in- 
cluding training and other well-known 
elements chargeable to labor turnover, 
have been extremely high. Any move 
to reduce this cost through the greater 
satisfaction of high wages will result in 
lower labor costs in the long run. 


There are two additional considera- | 


tions which support our requests for 
wage increases. They have been 
pointed out on numerous occasions and 
are measurable: In the first place, there 
are the direct labor savings due to the 
reduction in overtime pay, high vaca- 
tion pay, downgrading, and the elim- 


ination or contraction of incentive wage | 


yields. In the second place, there are 
the generous margins contained in the 
present price structure which pro- 
duced profits of $25,000,Q00,000 in 
1944 for corporate and $24,000,000,000 
for unincorporated business. 

These facts certainly support the 
proposed wage increases. An impres- 
sive number have already granted these 





THE Safest EYES 


WEAR WILLSON S 
SAFETY SPECTACLES ae 
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‘ & wet 


e Accurate fit for every worker—what- 
ever his type of face—is easily possible with 
Willson’s 20 sizes. Remember, correct fit is 
necessary for maximum safety. For day- 
long comfort, too. 


e SUPER-TOUGH™ lenses ward off 
impact hazards. Each lens is thoroughly 
tested. Examples: Polariscope test for uni- 
formity of heat treatment; Federal drop- 
ball test for impact resistance. 


e@ Choose from two styles. ‘‘A’’, with- 
out sideshields, ‘“‘AS’’; with sideshields, 
(plastic, Sonite, leather, or wire screen). 
For glare protection, too, specify lenses in 
Willsonite green. 


For help with your eye-protection 
problems, get in ‘touch with your 
Willson distributor or write di- 
rect to Willson Products, Inc. 


*T. M. Reg. U. S. Pat. Off. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


WILiSON 


PRODUCTS INCORPORATED 


Established 1870 


219 WASHINGTON STREET READING, PA., U.S.A. 
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DESIGNED AND 


ENGINEERED AT 


NO. PLASTICS AVENUE 


REFLECTORS 


LIGHTING 
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lamps and fixtures . . . bringing them up to date. 

Modern plastic reflectors and shades were designed at No. 1 
Plastics Avenue . . . in standard interchangeable sizes . . . plain 
and decorated . . . and engineered to give a pleasing diffusion 
of light. These plastic lighting aids are compression-molded 
from a translucent urea material that won't shatter . . . that 
averages less than a quarter of the weight of glass. Such light 
weight and safety mean a lot in maintenance—getting all the 
light you pay for by frequent fixture 
cleaning. 

This contribution to lighting is just 
one of many examples of the work ot 
G.E.’s complete plastics service now 
available to all industry to solve prob- 
lems of plastics applications to any 
kind of product. 

Why not bring your plastics problem 





SHEDDING NEW LIGHT ON YOUR PLASTICS PROBLEMS 


® Plastics now are giving a new lease of life to all kinds of 








G.E.? And get a balanced and unbiased answer from the world’s 
largest manufacturer of plastics parts. Write to Plastics Divi- 
sions, General Electric Co., 1 Plastics Avenue, Pittsfield, Mass. 


G-E Complete Service — Everything in Plastics 


Backed by 51 years of experience, We've been designing and manu- 
facturing plastics products ever since 1894. G-E Research works continu- 
ally to develop new materials, new processes, new applications. 


complete plastics service—engineering, design 
and mold-making. Our own industrial de- 
. signers and engineers, working together, cre- 
ate plastics parts that are both scientifically 
sound and good-looking. Our own toolrooms 
are manned by skilled craftsmen—average 
precision mold experience, 12 years. 


No. 1 Plastics Avenue 





All types of plastics, Facilities for com- 
pression, injection, transfer and cold molding 

. for both high and low pressure laminat- 
ing . . . for fabricating. And G-E Quality 
Control—a byword in industry—means as 
many as 160 inspections and analyses for a 





—no matter how large or small—to 





single plastic part. 


GENERAL .@ ELECTRIC 
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Your 


\ 1946 


HEAVY DUTY 
FLOOR 
GRINDERS 


Adjustable to 
Wheel Wear 


Model 10, for 12” to 
20° wheels. Heavy 
duty ball bearings, en- 
closed in  dustproof 
boxes, support heavy 
one-piece, alloy steel 
spindle. Push button 
control with overload 
protection. Semi-steel 
wheel guards’ are 
hinged door type. 
ADJUSTABLE TO 
WHEEL WEAR. High- 
grade chrome - man- 
ganese alloy steel 
spindle is provided 
with positive  shaft- 
locking device for 
holding shaft while re- 
newing wheels. Heavy- 
duty motors. 


Standard equipment 
includes adjustable 
tool rests, eye shields, 
straight flanges, water 
pot and tool tray on 2 
h.p. and 3 h.p. 


LOOK TO UNITED STATES ELECTRICAL TOOLS TO HELP 
YOU CUT COSTS AND INCREASE PRODUCTION IN ‘46 
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CINCINNATI, 


UNITED STATES 
ELECTRICAL TOOLS 


will help you glide into your 
1946 programs with ease and 
every assurance of better and 
more economical production. 


These famous tools are better 
than ever . . . embodying the 
experience gained since 1897 
PLUS the lessons learned “the 
hard way” during the war 
years. 





The UNITED STATES ELECTRICAL TOOL G. 


OHIO 
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THEY SAY AND DO (continued) 


increases without asking for price relief. 
The real concern is that the wage in- 
crease will not. be sufficiently large to 
change markedly the proportion of labor 
income to the total national income. 
The offsetting considerations of lower 
unit costs through large volume, higher 
productivity, and reduced operating 
costs, may permit management to effect 
the increase and maintain its high 
profits and proportion of the total 
national income. 

We must increase the relative as 
well as the absolute proportion of 
labor income in the total national in- 
come in order to balance our economy. 
The 62 percent which wages and sal- 
aries constituted of the national income 
must be measurably expanded to re- 
duce the gap in our national economic 
budget between income on the one 
hand and expenditures and investment 
on the other. The insistence on the 
maintenance of prices with a concur- 
rent increase in wages may effect an 
increase in the relative proportion of 
the national income received by labor. 
We must advance toward this goal 
through collective bargaining so_ that 
we shall not have to resort to govern- 
mental expenditures to supplement in- 
comes or industrial enterprise. We can- 
not move fast enough in our efforts 
to complete the present wage movement 
and maintain the buying power of the 
American people. 


Condemnation Undeserved 


Instead of condemning labor or- 
ganizations for initiating this present 
wage movement, organized labor de- 
serves the approval of all forward-look- 
ing Americans. No other group has 
come forward with a sound base for a 
post-war free economy or a program 
more in consonance with the national 
interest. If anything, we must begin 
thinking of the next movement for 
additional wage increases and inau- 
gurate it at the earliest possible mo- 
ment. Instead of compromising with 
the present proposals we must consider 
them most conservative since a full 
balance of our economy requires a 
much more stupendous rise in earn- 
ings. Some have even considered a 
50 percent increase in buying power 
as a proper measure of the job which 
is ahead of us in order to attain a 
full balance through the wage bill. 

The demands of a progressive ex- 
panding stable economy are pressing. 
We cannot delay them for long. Any 
continuance of the prevailing maldis- 
tribution of income brings earlier the 
day ‘of our economic debacle and ex- 
treme governmental intervention. The 
time we buy depends upon the success 
of the wage movements in righting 
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The Powell Line of Bronze Valves for controlling inter- 
mediate steam, oil, water and gas is not an overnight 
development. Rather, it is a result of evolution through 
Powell’s 100 years of practical, scientific progress in the 
* art of valve-making. 


Starting in the first generation with the celebrated 
“Star” Regrinding Globe Valve, invented and patented 
by James Powell, each succeeding generation of the Line 
has produced better and better valves. Today the na- 
tion-wide performance of Powell Bronze Valves definitely 
stamps them as “‘Valves with a Pedigree.”’ 


Fig. 1708 


Fig. 1414—125-pound Bronze O. S. & Y. Gate Valve with flanged ends. 


Fig. 500—125-pound Bronze Gate Valve with screwed ends, inside screw 
rising stem and screwed bonnet. 


Fig. 1708—200-pound Bronze Globe Valve with screwed ends, inside screw 
rising stem, union bonnet, renewable seat and regrindable, renewable wear 
resisting semi-cone plug type disc. 


Fig. 375—200-pound Bronze Gate Valve with screwed ends, inside screw 
rising stem, union bonnet and renewable wear resisting seat rings and disc. 


Fig. 150—150-pound Bronze Globe Valve with screwed ends, union bonnet 
and renewable composition disc. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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“The Smith Company employees like to get to work ahead of 
time—now that they’ ve installed G-E water coolers.”’ 


IN goes a G-E Water Cooler . . . UP goes em- 
ployee morale. And for only 2¢ a day. That’s the 


approximate average cost for current when you | 
_ cost, if accompanied by the necessarv 
| volume, is an invitation to mechanizc. 


operate a G. E. 


Choose any one of the four smart-looking 
models . . . for city water... for bottle water... 
whichever you prefer. They all have stainless steel 


reservoirs . . . corrosion-proof, rust-proof, water- 
tight. And every model contains a sturdy G-E 
Condensing Unit backed by a G-E warranty. 


Cut down your wait for delivery... phone your 
G-E Dealer today. He's listed under ‘‘Water 
Coolers” in your Classified Telephone Directory. 
General Electric Company, Air Conditioning Depart- 
ment, Section 6722', Bloomfield, New Jersey. 


GENERAL @ ELECTRIC 


Water Coolers 








THEY SAY AND DO (continued) 


| the gap in our economy between in- 


come and expenditures and investment. 
Management should join with labor in 
this program of rising wages and con- 
trolled prices to promote an expand- 
ing stable free economy. 


Charting Relation of 
Volume and Costs 


C. C. BALDERSTON, Dean, Wharton School 
of Finance and Commerce 


Cost reduction is one of the most 
venerable of topics, at least among men 
of affairs. More efficient use of re- 
sources, plant, and labor is important 
at all times. Otherwise the scale of liv- 
ing is not raised as rapidly as it might 
be. Attention to cost reduction is im- 
perative if the ravages Of war are to be 
repaired quickly and goods and services 
produced to minimize the existing hun- 
ger and suffering. 

The need now is for a return at once 
to the most efficient production which 
workers and executives, laboring with 
good will, good sense, and good man- 


| agement, can continue to give a suffer- 


ing humanity. The more significant 
cost factors must be separated from the 
less so that the main attention of man- 
agement may be directed toward those 
functions whose critical appraisal would 
yield the largest returns. 

What is not always recognized 
clearly is the impact of each cost fac- 
tor upon management activities. For 
example, a high percentage of labor 


' cost makes labor relations and wage 
| administration of critical importance. 
| Obviously the lower the percentage of 
| labor cost, the more easily can a com- 
| pany provide the expensive portions of 


The boss gets his 2* worth 


an industrial relations program. A re- 
tirement plan costing 10 percent of pay- 
roll, or an extra week of vacation with 
pay costing 2 percent of payroll, will 
be more or less burdensome depend- 
ing upon this fundamental difference. 
Moreover a high percentage of labor 


And it is in such situations that wage- 
price relationships are all important. 

Similarly one might trace the im- 
pact of high raw material costs, like 
those found in meat packing, upon the 
need for effective purchasing and in 
ventory control. Not only will manage- 
ment place its procurement in strong 
hands, but it will also install the 
necessary facilities to safeguard its in- 
ventories against deterioration, waste. 
and shrinkages in either physical quan- 
tities or in dollars. 

It is when we come to fixed over- 
head that we encounter the most 
interesting questions of policy. The 
larger the fixed overhead, the more nec- 
essary become sales volume and a high 
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SPEED UP 
SCREW DRIVING 


aud other Production Jobs! 


Give every worker the right tool for the job— 
and you'll see efficiency go UP and costs go down! 

In screw driving operations, for example, you 
can get top-speed production with /ess fatigue by 
using ARO Pneumatic Screw Drivers selected 
especially for a specific job. ARO builds ’em right 
for accurate, rapid, trouble-free performance in 
a broad range of capacities. Each tool small in 
size and light in weight in relation to its big 
power. The ARO line also includes precision- 
built tools for such specialized operations as drill- 
ing, nut-setting, grinding, and countless other 





NEW Aro Model 7000 — ‘cigar size”, weighs only 8 o02.; 4-4" 


pelgereltras tose] jobs. Write for catalog. The Aro long. *4" diameter. Capacity No. 1 to No. 6 screws. Fully automatic 
Equipment Corp., Bryan, Ohio. 


ARO 


—no manual throttle. Starts automatically when pressure is applied. 


o>, PNEUMATIC 
*. TOOLS 


ti’ 


NEW Aro Model 3020—capacity No. 4 

to No. 10 screws. Adjustable clutch. Oper- 
> < ator selects speed up te 2500 R. P. M. 
. Weight only 1% 1b. Overall length 8”. 


Model 22PAH Pistol Grip Screw D 
with adjustable clutch. Capacity 4". 


Model 106 Impact Wrench. '4" capacity. 
Reversible. Ideal for recessed heads. 
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7 E neachinc WISIBILITY™ DENSEST FOG! 
% FOG KING” Yr 





Fa sll TMOST. , 












> 

x SLIGH TS, 
Equipped with 
Westinghouse am- 
ber units. With the 
“FOG KING” §su- 
periorities, they in- 
sure penetration of fog and / 
darkness far greater than pos- _« 
sible with ordinary head- ae 


lights, or auxiliaries. ie a 


Here is real transporta- 

tion insurance! Protect 

drivers, passengers, 
goods in transit, with this 
unequaled safeguard. “FOG 
KINGS” are in wide use on 




















Ud 
a be trucks, busses, and commer- 
= ven cial airlines as well as pas- 
TYPE sengers cars. New 4 
have special appeal: Chrome or e- 
geno ne lite finish. Rust-proof. Anti-vibration 
saddle mounting. Theft-proof skirting 


covering bolthead, etc. 

; i 4 “ROAD KING” Auxiliary Driving Lights 

is. are also furnished with Westinghouse 
j Sealed Beam units—or in Reflector 

Type. 

Send for Bulletins with full details. 


ORDER THRU YOUR JOBBER 


The TELEOPTIC Company iis 


MM TELEOPT IRECTIONAL SIGNALS Wis 








By “The Name that Carries Weight” 


MATERIAL HANDLING EQUIPMENT 








ahi 





PORTABLE CONVEYORS 


Electrically operated. Furnished with or without checking tables. Speeds 
up freight movement. Less manpower required for loading and shipping. 
Portable types. Stationary types. Sturdy construction. Designed by engi- 
neers whose reputation is founded upon doing things right. Literature 
available. Inquiries invited. 


MERCER ENGINEERING WORKS, INC. 


Plant: Clifton, N. J. 
SALES REPRESENTATIVE 


MERCER-ROBINSON COMPANY, INC. 
30 CHURCH ST., NEW YORK 7, N. Y. 
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THEY SAY AND DO (continued) 


unit contribution to fixed overhead and 
profit. 

For clarity of thinking, the profit ob- 
jective of the company must recognize 
the close identity of fixed overhead and 
profit. Until the first is covered there 
is no profit. And so instead of loose 
talk about profit by lines, management 
should compute the contribution to 
fixed overhead and profit of its items 
and lines. By contribution is meant 
the difference between selling price and 
variable cost. 


Cost of Distribution 


One must not close a discussion of 
cost significance without reference to 
distribution costs, because of the ulti- 
mate cost of a product to the consumer, 
over one-half is marketing expense. 

The relative advantage of advertis- 
ing and salesmen must be considered. 
One need comment only that manage- 
ment research is less fully developed in 
this area than in production, and that 
distribution accounting is not always 
an adequate guide to the making of de- 
cisions. Cost items that are significant 
are not always controllable. Some are 
like sponges squeezed dry; others are 
still full of water and need only to be 
squeezed to yield copious savings. 

There is no substitute for placing 
in each key position an individual whose 
ability and training match its require- 
ments. Given such an executive with 
an observant eye for waste and the de- 
termination to eliminate it, reduction 
of costs is well started. 

Executives know that both operating 
standards and output standards are 
necessary. Standards are the base line 
of management. They should represent 
the fruit of research and as far as that 
research yields better products, mate- 
rials, tools, and methods, it is a cost 
reducer. At least the research will re- 
veal how savings are to be made, and 
the operating standards will provide the 
basis for controls that will bring them 
about. These operating standards in 
turn permit the establishment of out- 
put standards which are the yard- 
sticks by which to measure perform- 
ance. Standards of both types are the 
first step in control, because they indi- 
cate what ought to happen and thus 
make wastes apparent for all to see. 
They facilitate planning as well, be- 
cause they permit reliable predictions 
to be made concerning the behavior of 
items that have been standardized. 

Standards thus make possible the 
whole series of aids to control that 
reduce waste—reports of worker effi- 
ciency, reports of material usage, re- 
ports of machine loads and of unab- 
sorbed factory burden, reports of sales 
volume and selling expenses, and the 








HERE’S ONE OF THE MOST EFFICIENT WAYS TO 


AIR CONDITION! 
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ys flexible equipment. 
e- Every Multitherm 
is factory tested 
it for performance. 
re 
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e M U LTITH E R M S—wuote “WORKS Multitherms are as easy and inexpensive to install 
4 IN ONE ASSEMBLY . . . BUILT FOR ALL SORTS OF as unit heaters — and just as satisfactory in opera- 
: INDUSTRIAL AND COMMERCIAL APPLICATIONS tion. They may be suspended from the ceiling, 
4 : _ Si 
i Mis: Wein elk Mn die 0 mounted on platforms, or installed on the a Sizes 
a oe s , range from 400 to 13,600 c.f.m. If the job is extra 
g complete conditioning plant* ... (1) it cleans the ; : ’ 
e é . : : large, it can be handled with two or more units. 
‘ air, removing bacteria, pollen and dust ... (2) it 
t cools and dehumidifies in summer utilizing cold well Look into Clarage Multitherms if you have any 
t water, brine or a direct expansion refrigerant .. . type of air conditioning problem. They are engi- 
‘ (3) it beats and humidifies in winter using steam or neered to give precision results — compact to save 
. hot water ... (4) it supplies at all times a circula- space —of heavy duty construction for years of 
| tion of conditioned air under positive fan pressure. continuous trouble-free service. And, as compared 





to central station conditioning, you 






can usually save considerable money, 














Write us, outlining your require- 





SOME 8,8 — CENTRAL STATION ments —or ask for Bulletin 107 
OF OUR Bis: f ‘ AIR CONDITIONING 
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FAN COMPANY 
Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 




























eave] Ua 
AZEL em 
















VOLUME 104, NUMBER 2 FEBRUARY, 1946 















on 











Tumbling 
Pickling 
Deburring 
Washing 
eTtT-Tatdal late) 



































Drying 











Burnishing 


in this 


HOWARD 
CATALOG 


See the wide range of standard and 























Conveya:-type Cleaning Machines 














special metal cleaning and finishing 





machines built by Howard. This new 








48 page catalog, just off the press, 








is practically a treatise on the sub- 





ject. Comprehensively covers meth- 








ods, machinery, selection of cleaning 





materials and their relation to your 








production. Reveals the extensive re- Pickling Mache: 





sources, experience and facilities of 








the Howard organization. 





























This book is 
yours for the 
asking. Just 
write on your 
company _let- 
terhead. 

















Descaling Machines 




















HOWARD ENGINEERING 
and Manufacturing Co. 
2242 BUCK STREET CINCINNATI 14, OHIO 
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THEY SAY AND DO (continued) 


coordinated budget for the enterprise 
as a whole. 

What is less clearly understood is the 
problem of reducing cost without dis- 
turbing the balance of the company’s 
operations. ‘The intricate relations be- 
tween volume, income, and costs need 
clear portrayal if cfforts to reduce cost 
are not to injure the company as a 
whole. 

The relationships to which we refer 
are customarily pictured by a_break- 
even chart, which is without doubt the 
most revealing single business record 
that an executive may study. It is a 
graphic picture of the relation of a com- 
pany’s income and outgo to its volume. 
It reveals how much a saving in ma- 
terial, labor, or fixed overhead would 
add to profit, the extent to which such 
savings are a substitute for volume, the 
relative advantage of seeking cost de- 
crease as against volume increase, and 
how much additional volume would be 
required to offset a certain reduction in 
unit price. This over-all approach en- 
ables the management to begin a com- 
prehensive survey of cost reduction pos- 
sibilities with a definite profit objective 
in mind. The breakeven chart makes 
clear that to achieve a given profit in 
dollars, a certain combination of vol- 
ume, unit price, and unit cost must be 
achieved. 

The breakeven chart has by now 

given birth to several offspring, some 
more helpful than others. All show their 
kinship to the parent by indicating the 
impact of changing volume. There are 
charts showing the relation of profit 
(or loss) to volumes above and below 
the breakeven point for the company; 
charts showing how the contribution to 
fixed overhead and profit varies with 
volume; charts showing how this con- 
tribution is affected by changes in sell- 
ing price or variable cost; charts showing 
how the breakeven point is influenced 
by changes in fixed expense, selling 
prices, and variable costs; and finall\ 
the familiar charts relating to volume 
each item of variable or semi-variable 
cost. 
Without such a comprehensive anal 
ysis, using a breakeven chart and its 
auxiliaries, a top management can 
scarcely hope to direct its cost reduction 
campaign with intelligence. 


a 

Britain Is Training 
Management Engineers 
From McGraw-Hill News Bureau, London 


Recognizing a deficiency in the num- 
ber, of trained engineers capable of ris- 
ing to executive positions in chemical, 
mechanical, and electrical industries. 
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and pointing clearly to shortcomings 





Prise 


the 

dis- 
iny’s 
S be- 
need 
cost 
as a 


refer 
reak- 
the 
cord 
is a 
om- 
me. 
ma- 
yuld 
uch 
the 
de- 
ind 
be 
) in 
en- 
n- 
OS- 
ive 
kes 
in 
ol- 
be 





K&M ERBONIZED ASBESTOS 


This modern electrical insulating material—developed specifically for switch- 
boards, bus bar runs, testing tables, panel boards and similar uses—measures 
up fully to the most rigid requirements encountered in such service. 


The dielectric strength of a 4” sheet of K&M Ebonized Asbestos will with- 
stand 19,000 volts without puncture ...a 1” sheet, more than 53,000 volts. 


It has the structural strength needed to hold heavy switches and instruments 
firmly and securely. It will withstand severe shock, vibration, sudden tem- 
perature changes...is highly resistant to oil and water... and will not 
shrink, crack or bulge. 

The ability of K&M Ebonized Asbestos to meet all service conditions is due 
to its rugged construction and special composition—a combination of asbestos 
fibre, binding cement and insulating compound, moulded under high pressure 
into monolithic sheets of uniform density throughout. 

K&M Ebonized Asbestos is available for immediate delivery ...in thick- 
nesses of 14’’ to 4’’, standard or special “panel” finish. It meets the technical 
requirements of the Underwriters Laboratories, Inc., when built into an 
assembled unit. 


KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 
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Nature made hibestos... 


Keasbey & Mattison has made 


it serve mankind since 


1873 
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What Does THIS 
PICTURE MEAN 
To You? 


The old wooden floor means 
hard work, delays, accidents. 
The Stonhard Resurfacer 
overlay means smooth, easy 
trucking, more rapid move- 
ment of materials, safety. 


The most convincing dem- 
onstration of these truths 
can best be made on your 
own floors. We invite you to 
try Stonhard Resurfacer 
on the basis of our liberal 30- 


day trial offer. 


STONHARD CO. 


Building Maintenance Materials 
Serving Industries Since 1922 


806 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


FILL OUT AND RETURN 
THIS COUPON NOW 





Stonhard Company 
806 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


Please send me a drum of STONHARD 
RESURFACER for 30-day trial. 


Send us more information about STONHARD 
RESURFACER. 
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THEY SAY AND DO (continued) 


of the present system of higher educa- 
tion, a committee of British educators 
and industrial executives has recom- 
mended considerable revision and ex- 
tension of the engineering courses of- 
fered by some 150 technical schools 
and colleges to supplement the output 
of the 13 university-type colleges now 
empowered to grant degress in engi- 
neering, and thus arrive at a goal of 
about 3000 yearly graduates capable of 
becoming industrial administrators, de- 
velopment engineers, designers, mana- 
gers, production experts, and technical 
salesmen. Pre-war output probably did 
not exceed 2300 men in all classifica- 
tions of science and engineering, and 
the emphasis among these men tended 
toward development of scientists rather 
than men who might fit more readily 
into industrial management. 


Technological Courses 


Committee recommendation envis- 
ages the selection of a strictly limited 
number of technical colleges in which 
are to be developed technological cur- 
riculums of a standard comparable with 
university degree courses. Regional ad- 
visory councils should be established to 


coordinate technological studies in uni- 


versities and technical colleges toward 
a greater freedom of transfer of under- 
graduates from technical colleges to uni- 
versities, anda mutual interchange at 
the post-graduate stage. A further re- 
sponsibility would be establishment of 
a few centers of education specializing 
in certain limited fields such as horol- 
ogy, scientific instruments, and rubber 
technology. 

A triple-barreled blast at conventional 
British higher education is contained in 
the committee’s concluding recom- 
mendations that (1) all students of 
technology should have introductory 
courses, at least, in what may conven- 
iently be called “management” studies; 
(2) at least one institution should be 
selected as a center for post-graduate 
study of industrial administration; and 
(3) management studies should form a 
part of the courses not only of univer- 
sities and colleges of technology, but 
also of all technical colleges teaching 
for national certificates and diplomas. 
Further singled out for special attention 
is the systematization of short or re- 
fresher courses in management to be 
organized by joint effort of the teach- 
ing profession and industrial specialists. 
It is even suggested that teachers un- 
dertake study in refresher courses to 
keep up with advancements in science 
and technology with lecturers recruited 
from practicing specialists of industry, 
or, alternately, return to industry for 
substantial periods. 
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Simplex 30 and 50-ton Hy- 
draulic Jacks have eliminated 
heavy load lifting from the list 
of tedious, time-consuming 
jobs. Throughout industry, lift- 
ing and moving heavy machin- 
ery and other high-tonnage 
loads is accomplished with a 
speed and ease previously un- 
known. Simplex Hydraulic 
Jacks can be used in horizontal 
or vertical position, and have 
double lever sockets to speed 
operation in close quarters. 
Ruggedly built, they have a 
safety factor of 50%. 


Simplex No. 50HJ Hydraulic 
Jack, capacity 50 tons. Hy- 
draulic lift 7". Has two pumps 
—high and low speed—which 
can be operated singly or in 
unison. No. 30HJ, same design, 
capacity 30 tons. Also made in 
3, 5, 8, 12 and 20-ton capacities. 
Templeton, Kenly & Co. 


Chicago (44), Ill. 
Better, Safer Jacks Since 1899 











GENERAL CABLE EXECUTIVE OFFICES 
420 Lexington Avenue « New York !7, N. Y. 


SALES OFFICES 


ATLANTA 3, GEORGIA 
1311 Healey Bidg. 
Walnut 6860 


BOSTON 10, MASSACHUSETTS 
| Federal Street 
Hubbard 3441 


BUFFALO 15, N. Y. 

56 Clyde Avenue 
University 5202 

CHICAGO 6, ILLINOIS 

ll N. Canal Street 
Franklin 1101 


CINCINNATI 2, OHIO 
306 Lock Street 
Parkway 5740 


CLEVELAND 15, OHIO 
2179 E. 18th Street 
Main 5790 


DALLAS I, TEXAS 
Interurban Bldg. 
Riverside 9888 


DETROIT 2, MICHIGAN 
968 Maccabees Bidg. 
Madison 3950 


HOUSTON 5, TEXAS 
2527 Talbot Street 
Madison 2-3753 


KANSAS CITY 6, MISSOURI 
304 Midland Bldg. 

Victor 4835 
LOS ANGELES 13, CALIF. 


1329 Willow Street 
Michigan 1444 


MILWAUKEE I, WISCONSIN 
P. O. Box 1934 

Concord 5290 
NEW ORLEANS Il, LA. 

P. O. Box 1625 
NEW YORK 17, N. Y. 
205 E. 42nd Street 

MUrray Hill 4-7680 
PHILADELPHIA 9, PA. 
123 S. Broad Street 

Kingsley 1213 
PITTSBURGH 22, PA. 

815 Park Bldg. 

Atlantic 0506 
PORTLAND 13, OREGON 
2034 N. E. 56th Ave. 

Murdock 360! 
RICHMOND &, VIRGINIA 
P. O. Box 999 

Richmond 6-0444 
ROME, N. Y. 

1000 Mill Street 

Rome 1000 
ST. LOUIS 1, MISSOURI 
1013 Louderman Bidg. 

Main 3580 
SAN FRANCISCO 3, CALIF. 
30 Otis Street 

Hemlock 6272 
SEATTLE 4, WASHINGTON 
2020 Smith Tower 

Main 4271 
WASHINGTON 5, D. C. 
730—15th Street, N.W. 

District 7718 
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In every phase of industrial water pipe installation, you save with 
Transite . . . because this asbestos-cement pipe is relatively light 
in weight, easier to handle. Even unskilled crews can install it 
quickly, economically, thanks to the Simplex Coupling which 
speeds assembly and assures tight, flexible joints. 


CUT COSTS 3 WAYS 


on Industrial Water Lines 








Because Transite Pipe is non-metallic, its initial high flow rate 
(C=140) can never be reduced by tuberculation,, the internal 
corrosion which chokes off carrying capacity. As a result, 
pumping costs are minimized. And Transite cannot cause “red 
water” or rusty scale. 





Through the years, this strong, durable pipe provides efficient, 
economical service, stubbornly resists corrosion all the way 
through! That’s one reason why more and more plant operators 
are using Transite Pipe for supply lines, fire lines, water con- 
denser lines and process lines of many types. 


for Supply Lines 
for Fire Lines 


for Process Lines 
for Water Condenser 
Lines 








FACTORY MANAGEMENT and MAINTENANCE 


BOOKS 


BASIC ELECTRICAL ENGINEERNG 


A. E. Fitzgerald, Sc. D., Associate Professor of 
Electrical Engineering, Massachusetts Institute 
of Technology. McGraw-Hill Book Co., 330 
West 42nd St., New York 18. 443 pages. 
Photographs, figures, drawings, index. $3.75. 

Written to fill need for revaluation and re- 
vision of courses in electrical engineering given 
to students majoring in other engineering and 
scientific fields. Covers basic principles in fields 
of circuit theory, machines, electronics, a foun- 
dation for more specialized techniques to be 
developed later. Emphasis placed on engineering 
applications and economic implications of the 
three fields covered. 





THE TRAINING WITHIN 
INDUSTRY REPORT, 1940-1945 


War Manpower Commission, Bureau of Train- 
ing, Training Within Industry Service, Washing- 
ton, D. C. 330 pages. Sample reports, charts, 
schedules, appendix. 50c. 

Subtitled: “A Record of the Development of 
Management Techniques for Improvement of 
Supervision—Their Use and the Results.” This 
is a report of Training Within Industry activi- 
ties during the war period. In two parts, the 
first is an account of the organization, how it 
worked, mistakes it made, and results accom- 
plished. A technical section describes the de- 
velopment of the TWI program and techniques, 
with sample exhibits to illustrate methods of 
procedure. 


THE WAGNER ACT: 
AFTER TEN YEARS 


Edited by Louis G. Silverberg, Director of 
Information, National Labor Relations Board. 
Bureau of National Affairs, Inc., 24th & N Sts., 
N. W., Washington, D. C. 126 pages. Cartoons, 
photographs. $2. 

Commentary by 11 nationally known figures 
on the law’s foundation, its early struggles, its 
impact on workers and management, plus an 
analysis of strengths and weaknesses from the 
point of view of observers both favorably and 
unfavorably inclined toward the law. Contribu- 
tors include Charles Fay, Lee H. Hill, Paul R. 
Hutchings, Leon H. Keyserling, William Leiser- 
son, Judge J. Warren Madden, Dr. H. A. Millis, 
Joseph Rosenfarb, Malcolm Ross, Louis G. Silver- 
berg, and Sen. Robert F. Wagner. 


TRENDS IN 
COLLECTIVE BARGAINING 


S. T. Williamson and Herbert Harris, with 
report’and recommendations by Labor Commit- 
tee of The Twentieth Century Fund. The 
Twentieth Century Fund, 330 West 42nd St., 
New York 18. 254 pages. Index. $2. 

A report, subtitled “A Summary of Recent Ex- 
perience,” based on a long-term investigatiétt,of 
policies and practices in collective bargaining. 
Particular attention is paid to the attitude and 
reaction of both labor and management to tech- 
nical progress. 


ELECTRIC CIRCUITS 
AND MACHINES 


Eugene C. Lister, Electrical Engineer, Stanley 
Engineering Co. McGraw-Hill Book Co., 330 
West 42nd St., New York 18. 358 pages. 
Wiring diagrams, symbols, tables, photographs, 
appendix, index. $3.50. 

Subtitled “An Introduction to Practical Elec- 
tricity.” An elementary text covering funda- 
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The Colonial 
WOODWORTH 


U. S. Pat. D-142126 


SPECIFICATIONS 
Length 8’ Width 1212” 
Approx. Weight 40 Ibs. 


Baked Enamel Finish 
Two-tone Combinations 


For Stem Suspension or 
Flush Ceiling Mounting 


2 or 4-lamp Models 


For individual or con- 
tinuous lighting runs 


No moving parts 


The Colonial 


JOHNSON 


* Electrical Testing Laboratories 





SPECIFICATIONS 
Length 8’ Width 18” 
Approx. Weight 50 Ibs. 
Baked Enamel Finish 


White inside. Gray out. 


For Stem or Chain 
2 or 4-lamp Models 


For individyal or con- 
tinvous runs 


No moving parts 
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For Stores — Offices 
Theatres — Restaurants — Homes 


DISTRIBUTION: CURVE * 




















For Factories — Warehouses 
Store rooms — Industrial Plants 


DISTRIBUTION CURVE* 









Fluorescent 
Fixtures 


STEP-UP 
LIGHTING EFFICIENCY 


to 43 Lumens per Watt 


In hundreds of installations in factories, offices, 
theatres, stores, etc., COLONIAL Cold Cathode 
Lighting is pioneering the way to higher levels of 
lighting efficiency. Providing this increased light- 
ing are the new COLONIAL fixtures—the WOOD- 
WORTH and the JOHNSON. In these Underwriters’ 
Approved types the total light emission is 8540 
lumens at 196 watts (including transformer losses) 
—43 lumens per watt efficiency attested to by 
E. T. L. reports. 

Whether you are engineering 
new installations or planning to 
modernize present systems, it will 
> pay you to investigate the many 
) advantages of COLONIAL Cold 
» Cathode Fixtures. They embody the 
latest advances in safety engineer- 
ing so that it is impossible to come in contact with 
live parts.“ All fixtures are available in both 
2-lamp and 4-lamp models. If your regular sup- 
plier does not have these fixtures in stock, write 
directly to COLONIAL Lighting. 


9 ADVANTAGES OF COLONIAL 
COLD CATHODE LIGHTING 
1. Instant Starting 5. Standard Lengths 
2. 10,000 Hour Lamp Life 6. Minimum Maintenance 
3. Low Operating Cost 7. Low Lamp Temperature 
4. Full Range of Colors 8. Underwriters’ Approved 
including Soft White 9. WideDistributionofLight 


COLONIAL COLD CATHODE LIGHTING 

INSTALLATIONS ARE NOW SERVING 
Chrysler Corporation * 1.T.E. Circuit Breaker Co. * U.S Marine 
Corps * Henry Disston & Sons, Inc. * Edw. G. Budd Mfg. Co. 
Crown Cork & Seal Company °* Wright Aeronautical Corp. 
Western Electric Co. * Armstrong Rubber Co. * General Cable 
Corporation * General Motors Corporation * Detroit Stoker Co. 


* Patent Pending 























HILLYARD 


FLOOR 
TREATMENTS 


MATERIALS 


— BLE 
UNIFORM 
* 
SAFE 
* 
ECONOMICAL 


amd 


SAVE 
TIME ! 
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HILLYARD 
COMPANY 


DISTRIBUTORS 
HILLYARD CHEMICAL COMPANY 
ST JOSEPH 1, MISSOURI 
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mentals of direct and alternating current circuits 
and machines. Basic principles and_ physical 
action are emphasized. Appendix includes wiring 
diagram symbols, tables for solid and stranded 
wire, and for full-load currents of motors, as well 
as trigonometric definitions and formulas with a 
table of trigonometric functions. 


WHEN FOREMAN AND 
STEWARD BARGAIN 


Glenn Gardiner, Vice-President, Forstmann 
Woolen Co. McGraw-Hill Book Co., 330 West 
42nd St., New York 18. 194 pages. $2. 

One of the “Industrial Organization and Man- 
agement Series.” Discussion of the latest de- 
velopments in union relations, stressing the im- 
portance of the relationship between foreman and 
union stewards as one of the critical stages of 
collective bargaining. Suggests methods of han- 
dling grievances and techniques to be used in 
maintaining good human relations in a unionized 
shop through constructive teamwork between 
foreman and steward. 


THE PRACTICAL DESIGN OF 
WELDED STEEL STRUCTURES 


H. M. Priest. American Welding Society, 33 
West 39th St., New York 18. 150 pages. $1. 

Explains general and detail design considera- 
tions for simple welded joints and connections, 
and their application to typical structural mem- 
bers. Weld geometry and stress concentration, 
temperature effects, both physical and metal- 
lurgical, welding processes and positions, specifi- 
cations for electrodes, and qualification tests and 
inspection are discussed. Charts and tables illus- 
trate the codes of the American Welding Society. 


A PROGRAM FOR 
PERSONNEL ADMINISTRATION 


J. J. Evans, Jr., General Personnel Manager, 
Armstrong Cork Co. McGraw-Hill Book Co., 
330 West 42nd St., New York 18. 100 pages. 
Index. $1.50. 

One of the “Industrial Organization and Man- 
agement Series.” Sets forth the steps involved 
in planning and putting into practice an effective 
personnel administration program, qualifications 
of a successful personnel administrator, and 
analyses the relation of personnel relations to 
production problems. A chapter on contractual 
labor relations discusses the effect of the well- 
functioning personnel officer on labor-manage- 
ment understanding and cooperation. 


PLANNING FOR JOBS 


Edited by Lyle Fitch and Horace Taylor, 
Department of Economics, Columbia University. 
The Blakiston Co., 1012 Walnut St., Philadel- 
phia. 463 pages. Bibliography, index. $3.75. 

A study of proposals and suggestions based 
on nearly 36,000 entries submitted in a contest 
for The Pabst Post-War Employment Awards. 
Selections were made with a view to representing 
the principal trends of public thinking on 
various aspects of the employment problem. 


SEQUENTIAL ANALYSIS OF 
STATISTICAL DATA: APPLICATIONS 


Prepared by Statistical Research Group of 
Columbia University, for Applied Mathematics 
Panel, National Defense Research Committee, 
Office of Scientific Research and Development. 
Columbia University Press, 2960 Broadway, New 
York 27. Charts, graphs, tables, appendixes. 
$6.25. 

Report, in six sections, follows an original 
study of the theory of sequential analysis, and 
deals with its use in dealing with elaborate 
statistical problems. First used in development 
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DECATUR 


Yes, it’s true... if the time 
should ever come that you 
needed to repair your 
CASH-ACME Type “B” you 
will find that EVERY Work- 
ing Part is easily Renewable. 


Just unscrew the Brass Bot- 
tom Plug and with a Hexagon 
Socket wrench remove the 
Piston-Cylinder Assembly 
from the body . . . screw in 
the new replacement unit and 
you are again ready for op- 
eration ... WITHOUT EVER 
REMOVING THE VALVE 
FROM THE LINE. 


RESULT... 
Lower maintenance costs and 


less worries. 


* 


Write today for YOUR 
copy of our 28 page 
Catalog describing how 
CASH-ACME products 


can best serve you. 


Al msl VALVE M#C.CORP 


WABASH and MORGAN 
P. 0. BOX 247 





ILLINOIS 





Specialists 
———.  Y7v = 


Forged Steel Sewe 


No, we don't sell it; we don't make it, but we do build internal grinding machines that make it. 
The three connecting rods for home refrigerators, shown above, are typical examples of the 
type of work that is ground on Bryant Internal Grinders. They are truly jewel-like in their 
finish, but that is not enough—to be sure, Bryant Grinders produce metal parts that have 
surfaces finished correctly to millionths of an inch, when desired, but Bryant machines also 
produce these same parts with holes that are truly round and straight. These are basic 
elements that Bryant insists upon to assure Bryant users that their parts and products will 
last for years without mechanical failure. 


WE KNOW YOUR PROBLEM IS DIFFERENT... 


++. practically every internal grinding problem is different. But 
wher you require extreme accuracy or high production, or both, 
your first step should be to study your problem with a man who 
makes it his business to solve them. Your first step should be to— 


Send for the Man from Bryant! 


BRYANT ¢~=-= 
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Out of actual on-the-job fire experience 
comes evidence that Cardox Fire Extin- 
guishing Systems. provide a scope oi 
carbon dioxide performance. ..andstand- 
ard of effectiveness . . . far beyond the 
generally recognized advantages of this 
fast acting, non-damaging, economical 
extinguishing medium. 

File No. S-65, covering an investiga- 
tor’s report on Cardox extinguishment 
of an oil reclamation plant fire, offers an 
interesting example of Cardox protec- 
tion by total flooding . . . one of the 
many types of protection made most 
effective by Cardox methods of control- 
ling and applying carbon dioxide: 

“Officials of the company were highly 
pleased with the speed and effectiveness 
of the Cardox System in extinguishing a 
fire in the company’s big Oil Reclama- 
tion Room—one of nine rooms and a long 
pipe tunnel protected by this Cardox 
System. 

“The fire was caused by the overheat- 
ing of a refining unit, causing the oil to 
boil over. This oil, which has a 450° F. 
flash point, was estimated to be at 550° 
F. when it boiled over. It immediately 
burst into flame, creating a large, hot fire. 

“However, the thermostat immediate- 
ly actuated the Cardox System. Approxi- 
mately 5)4 tons of Cardox CO, were 








released . . . instantly extinguishing the 
fire, and totally flooding the room with 
carbon dioxide. The only evidence of the 
fire was the paint burned off the refining 
unit in which the blaze originated. Nor- 
mal operations were resumed in less than 
one hour.” 

The danger spots in your plant may 
not be similar to the one described in 
File S-65. But, if they involve flammable 
liquids, electrical equipment or hazardous 
manufacturing operations, Cardox offers 
a new scope of protection you should in- 
vestigate. By increasing the performance 
effectiveness of carbon dioxide . . . by 
making it practicably available in a single 
system for use in tons for large fires or 
pounds for small ones, with ample re- 
serve for new emergencies...Cardox has 
set new high standards of protection for 
many of the most severe hazards in 
American Industry. 

An analysis of your fire hazards by 
Cardox Research Division and Engineer- 
ing Staff puts you under no obligation. 
Write for Bulletin 336. 


CARDOX CORPORATION 
BELL BUILDING e CHICAGO 1, ILLINOIS 
District Offices in 
New York, Philadelphia, Washington, Pittsburgh, 
Cleveland, Detroit, Cincinnati, Houston, 
San Francisco, Los Angeles, San Diego 
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tical applications in industry. 


BOOKLETS 


work on military and naval equipment, analysis 
of combat experience, and similar problems of 
war research. New developments apply to prac- 
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LABOUR LEGISLATION. in Canada. A His- 
toric Outline of the Principal Dominion and 
Provincial Labour Laws. Legislation Branch, De- 
partment of Labour of Canada, Ottawa. 33 pages. 
Tables, charts. No charge. 


THE REFUGEES Are Now Americans. 
Maurice R. Davie and Samuel Koenig. Public 
Affairs Pamphlet No. 111. Public Affairs Com- 
mittee, Inc., 30 Rockefeller Plaza, New York 20. 
Sketches, graphs, bibliography. 10c. 


BUILDING A COST-MINDED ORGANIZA- 
TION. Restoring Cost Controls; The Fore- 
man’s Part; Making Workers Cost-Conscious; 
Top Management’s View; The Union View. 
Production Series No. 160. American Manage- 
ment Association, 330 West 42nd St., New 
York 18. 39 pages. 75c. 


INCENTIVES FOR MANAGEMENT AND 
WORKERS. Production Series No. 161. 
American Management Association, 330 West 
42nd St., New York 18. 28 pages. 50c. 


DEVELOPMENTS IN PRODUCTION AND 
MANAGEMENT ENGINEERING. Quality 
Control by Statistical Methods; Plant Layout 
and Materials Handling; Work Simplification. 
Production Series No. 162. American Manage- 
ment Association, 330 West 42nd St., New 
York 18. 44 pages. 75c. 


TOP MANAGEMENT POLICIES AND 
PHILOSOPHY. General Management Series 
No. 133. American Management Association, 
330 West 42nd St., New York 18. 35 pages. 
75¢. 


COMPANY DEVELOPMENT AND TOP 
MANAGEMENT CONTROL. General Man- 
agement Series No. 134. American Management 
Association, 330 West 42nd St., New York 18. 
32 pages. Charts. 75c. 


MANAGEMENT’S RESPONSIBILITY TO- 
WARD STABILIZED EMPLOYMENT. Gen- 
eral Management Series No. 135. American 
Management Association, 330 West 42nd St., 
New York 18. 23 pages. 50c. 


101 WAYS TO BE YOUR OWN ° BOSS. 
Michael Gore. Arco Publishing Co., 480 Lex- 
ington Ave., New York 17. 127 pages. Charts, 
lists. Paper, $1; cloth, boards, $2.49. 


LABOR SAVINGS IN AMERICAN INDUS- 
TRY, 1899-1939. Solomon Fabricant. Occasional 
Paper 23. National Bureau of Economic Re- 
search, 1819 Broadway, New York 23. 52 pages. 
Tables. 50c. 


NATIONAL COLLECTIVE BARGAINING 
POLICY. Industrial Relations Counselors, Inc., 
1270 Sixth Avenue, New York 20. 103 pages. 
$1.25. 


ON THE 
CALENDAR 


FEBRUARY 


4-8, American Society for Metals, 27th Na- 
tional Metal Congress and Exposition, Cleve- 
land Public Auditorium, Cleveland. W. H. 
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USE ADJUSTABLE PERFORATING DIES 


FOR INCREASED 
PRODUCTION 
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HERE IS TWO-FOLD 
MANUFACTURING ECONOMY 


Whistler precision perforating dies get you into production 
quicker—make your own set-up in a matter of minutes as against Comptes anaeiie at 
weeks. Rearrange the same units—add or delete sizes or shapes Whistler Adjustable 
—and get going on the next job. Original die cost is amortized Perforating Punch and 
over any number of jobs. Effect pre-production and production eieeens 
time savings that can only be measured by the size and impor- 
tance of each job. 


Whistler Adjustable Perforating Dies are shipped from stock or 
within a few days, in sizes from 1%” to 114”—round, square, oval 
and rectangle—for perforating mild metals to 4%” thickness. 
Notching dies and special shapes made to 
order and can be used in combination with 
stock units. Whistler Adjustable Dies work 
on practically any type press. Close centers 
permit more perforations per press opera- 
tion. Absolute precision on short or long 
runs. All parts are interchangeable. Write 
us today and ask for the Whistler Catalog. 


S.B.WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD, BUFFALO, 17, N. Y. 


WHISTLER fiisnece PERFORATING DIES 


FEBRUARY, 1946 
















VOLUME 104, NUMBER 2 






























Talk About 
| PRODUCTI 


withow ES 


a —— 


4,000 Parts Per Day 


with DI-ACRO Bender 

Here is an example of “DIE-LESS DUPLI- 
CATING” typical of a great variety of 
formed parts readily made with DI-ACRO 
Precision Machines,—Benders, Brakes, 
Shears. Picture below shows an acute right 
angle bend and photograph above shows the 

finished asa formed to die precision. Women 
: fe operati ng 


ON 
y 


“Enclosed pictures in our plant prove the 
DI-ACRO Bender will do a real production job. 
We are making 4,000 completed parts per day 
which is competitive to most Power Presses.” 
(Name on request) 


DI-ACRO units 


maintain a high out-put on 
production work. 


Send for CATALOG 


showing DI-ACRO Precision 

Machines and many examples 
m of parts made with “DIE- 

LESS DUPLICATING.” 


357 EIGHTH AVENUE SOUTH - MINNEAPOLIS 15, MINNESOTA 











AS THOUGH 
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; Pe UPER FLOOR FINisy 


Clings to the Floor 
For Longer Wear 


CONTINENTAL CAR-NA-VAR 
CORPORATION 


1632 East National Avenue, 


Large Floor 


Ig: 


Brazil, Ind. 


Makers of Car-Na-Var, Car-Na-Lac, Car-Na-Seal and Other Floor Treatments for 


Vulcanized rubber forms a per- 
fect bond won’t come 
apart. Similarly, Continental 
“18” floor finish . . . made only 
with best carnauba wax... 
last longer because specially 
processed to adhere to the floor. 

Ordinary floor waxes loaded 
with resins and other substitutes 
usually fail because: 1. the 
solids disintegrate and soon 
wear out: 2. they cling to the 
feet (instead of the floor) and 
soon wear off. Continental “18”, 
made from indestructible car- 
nauba wax uniquely processed 
to adhere to the floor, will not 
wear out... takes a long time 
to wear off! Want proof? Send 
for experimental sample. 
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Eisenman, Secretary and Managing Director, 
7301 Euclid Ave., Cleveland 3. 


13-15, American Management Association, Per- 
sonnel Conference, Palmer House, Chicago. 
James O. Rice, Assistant Secretary and Editor, 
330 West 42nd St., New York 18. 

20-22, American Institute of Mining Engincers 

and American Society of Mechanical Engi- 

neers, Joint Fuels Conference, Hotel Penn- 
sylvania, New York. Harry Maloney, Assistant 

Treasurer, 29 West 39th St., New York. 


25—Mar. 1, American Society for Testing Mate- 
rials, Spring Meeting, Hotel William Penn, 
Pittsburgh. Robert J. Painter, Assistant to 
Secretary, 260 South Broad St., Philadelphia. 


25—March. 2, Twentieth Exposition of Chemical 
Industries, Grand Central Palace, New York. 
Charles F. Roth, Manager, +80 Lexington 
Ave., New York. 


MARCH 


20-22, Chicago Technical Societies Council, Pro- 
duction Show and 4th. Annual Conference, 
Stevens Hotel, Chicago. Paul A. Jenkins, 
Executive Secretary, 53 West Jackson Blvd., 
Chicago 4. 


APRIL 


1-3, American Society of Mechanical Engineers, 
Spring Meeting, Hotel Patten, Chattanooga, 
Tenn. Ernest Hartford, Executive Assistant 
Secretary, 29 West 39th St., New York. 


3-5, Midwest Power Conference, Annual Mcct- 
ing, Palmer House, Chicago. Stanton E. 
Winston, Conference Director, Illinois In- 
stitute of Technology, 3300 Federal St., 
Chicago 16. 


5-6, American Society of Lubrication Engineers, 
National Convention, Stevens Hotel, Chicago. 
B. H. Jennings, Secretary-Treasurer, North- 
western Technological Institute, Evanston, 
Til. 


7-12, American Society of Tool Engineers, An- 
nual Meeting and Machine Tool Show, Cleve- 
land. Harry E. Conrad, Executive Secretary, 
1666 Penobscot Bldg., Detroit 26. 


8-11, National Electrical Manufacturers Asso- 
ciation, Spring Meeting, Palmer House, Chi- 
cago. R. J. Blais, Convention Manager, 155 
East 44th St., New York. 


8-12, American Chemical Society, Spring Meet- 
ing, Atlantic City. Alden H. Emery, Secre- 
tary, 1155 Sixteenth St., N. W., Washing- 
ton, D. C. 


9-12, Safety Engineers, 16th Annual Safety 
Conference and Exposition, Hotel Pennsyl- 
vania, New York. Paul F. Stricker, Execu- 
tive Vice-President, Greater New York Safety 
Council, Inc., 60 East 42nd St., New York 17. 


25-30, International Lighting Exposition, Ex- 
position and Conference, Stevens Hotel, Chi- 
cago. E. H. Huercamp, Chairman, 111 
West Jackson Blvd., Chicago. 


26-27, Society for the Advancement of Manage- 
ment, Time Study and Methods Conference, 
Hotel Pennsylvania, New York. Carl Coler, 
Executive Director, 29 West 39th St., New 
York 18, 


30-May 2, Chamber of Commerce of the 
United States, Annual Meeting, Convention 
Hall, Atlantic City. Ralph Bradford, Gen- 
eral Manager, 1615 H St., N. W., Washing- 
ton, D. C. 
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